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Getting a dependable concrete pile foundation should not bs 
ing this or that form of “shell” or ‘pipe 
few simple questions — namely: 


duced to 


2 question of selling or dvy 
or whatever you choose to call it but of considering © 
‘Is ‘the Contractor who will actually construct the piles fully qualified 
to do so? Is he properly experienced? Has he the trained men and all the equipment necessary fo © 
this important work expeditiously and economically? Has he 
Se ee ee ee 

To all these basic questions RAYMOND can answer "Y 


Raymond has had 36 years of engineering experienc: 


a method of working that will inspre 


has many 20-year men” in ifs field crew 
.has the proper equipment, strategically distributed and the 


ing and filling a spirally corrugated steel shell with concrete 
famous wherever concrete piles are 


Raymond Method o% driving, inspec’ 


(and leaving the shell in the groune 
known 


RAYMOND CONCRETE PILE CO. 


140 CEDAR ST... NEW YORK, N. Y 
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ill types of projects under him, 
chief project engineer with super- 
wer projects in the Tennessee Valley 
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‘arTues started work 43 years ago as 
survey of the Connecticut River, 
concerned in some engineering way 
urge and small ever since. His ex- 
included stream gaging, investiga- 
gation projects, power projects, and 
snd navigation work 
has specialized in topographic 
thirty years, the greater part of 
has been devoted to mapping by 
netric methods. His experience in- 
as chief, Section of Photo Mapping, 
survey; and chief engineer, Brock and 
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Bes has been chief engineer of the White 
Company since 1917. He has been 
years in the development of concrete 
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H. Orro graduated from the University of 
eology, 1931, and alternated ad 
ling with work on engineering ge- 
Chicago region for the Illinois State 
gical Survey until 1935. Since then he has 
with the S. C. S 
ex Rouse received a traveling fellowship in 
ydraulics on graduating from M.I.T. in 1929, 
und spent 2'/: years studying laboratory tech- 
i rope This was followed by 2 years 
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to the University of lowa as professor 





W. Eaton, a graduate in electrical engineer- 

ng of M.I.T held positions with Westing- 

and Manufacturing Co., the Con- 

ic and the Shore Line Electric Rail- 

wa before becoming public service engineer 

{ the City of Providence in 1918—a post he still 
olds iter he was also made traffic engineer 

Dewsy M. McCatn (B.S., Mississippi State Col- 


ege, 1921; M.S., University of Tennessee, 1924) 
has been professor of civil engineering at M.S.C 
t 1930 Previously he had been associated 
with an architect in building design, and had 
ater served as district engineer for the Concrete 


mpany at Birmingham 
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if f engineering and surveying instruments, 
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t became its president in 1922 
B. E. Howarp in the past 38 years has had experi- 
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ructi and the work of his firm includes 
large and notable structures. He has been 








hairman of the board of trustees of the Univer- 
sity of K : ity since that institution was 
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Nebraska ranted him the honorary degree of 
soctor of engineering 
r 
= = ~ || AMERICAN 
NUMBER 7 || SOCIETY OF 
\\ CIVIL } 
\\ENGINEERS 
= 
\\ 
Juls 1939 \ rounoen // 
\ 85. 


27 
4 


i-class matter September 23, 
fice at Easton, Pa., under the 
12, and accepted for mailing 
tage provided for in Section 

1917, authorized on July 5, 


aT, 1939, py THe 
ry or Civic ENGINEERS 
inthe U.S.A 


; 








CIVIL ENGINEERING 


Published Monthly by the 
AMERICAN Society oF Cirvit ENGINEERS 
(Founded November 5, 1852) 
PuBLICATION OrrFice: 20TH AND NoRTHAMPTON SrreEEtsS, EAsron, Pa. 
EpITORIAL AND ADVERTISING DEPARTMENTS: 


33 West 39rn Street, New York 





This Issue Contains 


Pace or Speciat Interest—Night View of San Francisco-Oak 


land Bay Bridge . . 5 
SOMETHING TO THINK ABOUT 
Seventy Years an Engineer 393 
C. Frank Allen 
Tue SANTEE-Cooper Project, SoutH CAROLINA 395 
Kenneth Markwell 
OBSERVATIONAL VERSUS EXPERIMENTAL HypDRAULICS 399 
Gerard H. Matthes 
Tue Muttipcex StretTcHes THE SurveEY DoLLar 401 
T. P. Pendleton 
Economic Factors tn Construction PLANT ror BUILDINGS 405 


R. L. Bertin 


SEWERAGE WorKS FOR FLOOD PROTECTION AT SPRINGFIELD, Mass. 409 
Frank A. Marston 


PorTLAND CEMENT STABILIZATION APPLIED TO FOUNDATION Con 


STRUCTION 412 

F. B. Butler 

Winp TuNNEL CLASSIFIER FOR SAND AND SILT 414 
George H. Otto and Hunter Rouse 

How Provipence Drip Ir 416 
Ralph W. Eaton 

WELDED SHEAR REINFORCING FOR ConcRETE BEAMS 418 
Dewey M. McCain 

Tue Care or SurvVEYING INSTRUMENTS 422 
L. H. Berger 

SoME INTERESTING ENGINEERS OF ANTIQUITY 426 


E. EF. Howard 
ENGINEERS’ NOTEBOOK 
Torques or Twisting Moments Applied as Loads Parallel to 


Beams Axes . 428 
William J. Bobisch 
Horizontal Tension in Wires with Fixed Maximum Sag 428 


Frederick Shapiro 
Error in Discharge Measurements Due to Transverse Slope of 


Weir Crest . . 429 
Warren E. Wilson 

Our READERS Say 430 
PROGRAM OF Srxty-NIntTH ANNUAL CONVENTION 435 
Society AFFAIRS 439 
Items oF INTEREST 450 
News or ENGINEERS 450 
DECEASED 45? 
CHANGES IN MEMBERSHIP GRADES 453 
APPLICATIONS FOR ADMISSION OR TRANSFER 454 
MEN AVAILABLE 10 
Recent Books 12 
CurrENT PeriopicaL LITERATURE 14, 18, 20, 22 
EquipMENT MATERIALS AND Metuops 16 


INDEX TO ADVERTISERS, ALPHABETICAL AND By Propucts . 21, 23, 24 





The Society is not responsible for any statements made or opinions expressed 
in its publications. 

Reprints from this publication may be made on condition that full credit be 
given Civic ENGINEERING and the author, and that date of publication be stated 


SUBSCRIPTION RATES 
Price, 50 cents a copy; $5.00 a year in advance; $4.00 a year to mem- 
bers and to libraries; and $2.50 a year to members of Student Chapters 
Canadian postage 75 cents and foreign postage $1.50 additional. 


Member Audit Bureau of Circulations 














CirvitEnGineEeERInG for Fuly 1939 


JZ Ujillon See of 
FOUNDATION 
SAFETY! 


— FE January 1935, approximate- 
J lv 750 miles of U-S-S Steel Bear- 
been driven to ensure 


384 


Inv Pil s h ive 


lasting safety and economy on 


projects. Large jobs and small jobs. 
Fresh water and salt water. Under 
buildings. bridges, viaducts, dams, 


The longest single 
1286” —is a 


docks 
length pile ever driven 
L'-S-S Bearing Pile in the foundation 


piers and 


of Boston’s Commonwealth Pier ( Fig. 
fF 


world , 


S-S Steel Bearing Piles set a 


the largest lineal 
footage, 929,245 lin. ft 


on a single undertaking | Fig. 5). 


W he the [ 


thi 


record as 


ever driven 


conditions are usual or 


out-ot ordinary, these easily 


drive n | s*S Steel Bearing Piles are 





HORIZONTAL LOAD RESISTANCE. § In addition 
to heavy loading, 6 tons of lateral loading 
per pile must be safely carried by the foundations for 
Emsworth Dem on the Ohio River. Engineers chose 
U-S:S CBP Steel Piles their 


high resistance to combined stresses proved 


vertical 


because of 


They 


Bearing 


practical and easy té irive 





fimest 


jurgical service 





CARNEGIE-ILLINOIS 


money-savers. [heir capacity for high 
unit loads, both vertical and horizon- 
tal, permits fewer piles and driving 
operations for a given load. Contrac- 
tell us that they 
handled in the field by ordinary equip- 
ment—are easy to splice, withstand 
rough handling, eliminate jetting, re- 
quire less shipping and storage space. 


tors are easily 


It will pay you to investigate U-S-S 
Steel Bearing Piles for all your pro- 
jects—especially where the conditions 
are unusual. They are available from 
an unfailing source of supply that 
makes them immediately obtainable, 
regardless of the size of the job or its 
location. Call freely upon the special- 
ized experience of our engineers. 


BIG TONNAGE—''ON-TIME’’ DELIVERIES.8,121 
U-S-S Steel Bearing Piles support the foundation of 
the Ford Motor Company's new press plant at River 
Rouge. Approximately 1600 tons of these sections, 
in single lengths up to 105 ft., were shipped weekly 
to ensure rapid progress and on-time completion of 
job. 


this important foundation 


DEEP PENETRATION—-HEAVY LOADING. 
the ocean floor under Boston's 
58,000 feet of U-S-S Steel Bearing 


biggest er 
7 
ies 
settled only 5/16” and recovered to within 
original elevation. 
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er 


DOUBLE PURPOSE. Note the perfect alignment 


simplicity of this trestle in Clay County, ! 


Here is an effective double-purpose desige 

Steel Bearing Piles act both as bearing | 

trestle bent columns. To withstand flood-bors 
and impacts and lateral shocks, experience ¢ 
the choice of U-S-S Steel Bearing Piles 


STEEL BEARING PILES 


STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Products Company, New York, Export Distributors 
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Seventy Years an Engineer 


Notes from a Life Spent in Various Localities and Spheres 


By C. Frank ALLEN 


Honorary MEMBER AMERICAN Society or Civit ENGINEERS 
Proressor Emeritus, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, Mass. 


Y experience during a long period of active life 
due mainly to a favorable ancestry), has pro- 
vided a perspective over the engineering field of 

whi Society forms a part. A few glimpses of 

what I found there may be of interest and value to others. 
My earliest employment in surveying, during my first 
yummer vacation from college, was in an engineer's 
fice in Boston, when the ‘‘student system”’ was in vogue. 
s was in the nature of an apprenticeship, but not so 
med. The ‘student’ received a dollar a day during 
first year, a dollar and a half the second year, and two 
llars the third year—-that is, when he worked. But he 
had to pay $100 a year for ‘instruction.’ This system 
prevailed quite generally and had not been altogether 

abandoned as late as 1880. I started in at a dollar a 
lay and paid two dollars a week for instruction. Work- 

ing hard and long, I netted about twenty dollars for 

fully three months of work. In those days, seventy 
years ago, transits had not yet acquired shifting heads; 
the surveyor had to set up over a point entirely by 
jollying” the tripod legs. 

Value vs Remuneration.~Following graduation, I 
acquired a desirable variety of positions, quite early 

ting to accept a decrease in salary in order to se- 
ure valuable experience. I still entertain the theory 
that unless he is unduly burdened with debt, an engi- 
cering graduate should look for experience rather than 
ither salary or permanence during the first three to five 
years. Possibly along the same line was the advice given 

by a chief engineer to his assistant receiving $125 a 
who was offered $250 a month with a large 

municipality; the chief merely said, ‘‘It is more impor- 

be worth $250 a month than to receive it.” The 
ed, and later became chief engineer of the 
ubways. 

ie ume of my graduation from the Massachusetts 

'echnology, there existed among engineers in 
ell as among others, a certain amount of 
ist college trained men. In fact, the 

ed discrimination of a similar sort; serv- 
ssor of engineering was for many years 

The head of 


Cet 


da pr 
ot 


‘ accept: 
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iS practice of engineering. 
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one of our best-known schools of engineering, a West 
Point graduate at that, was classified as an Affiliate, and 
retained that grade until his recent death. Whether or 
not the action of the Society was at that time unfair, no 
fault can now be found in its attitude toward the ‘Pro 
fession of Engineering Teaching”’ as it was defined by an 
eminent professor, later a President and an Honorary 
Member of the Society. 

Honor the Men of Old.~There is no need to ascribe 
any such prejudice to jealousy. For the earlier engineers 
[ entertain great respect. Probably few of them were 
accomplished mathematicians. However, they must have 
had for those times an adequate acquaintance with 
hydraulics and the fundamentals of mechanics, including 
strength of materials; and with these as a background 
and with precedent and experience to rely upon, they had 
developed a sound engineering sense. This, after all, 
is the final basis for action. If they felt some distrust of 
others deficient in experience, it was hardly a fault. 
There is even yet a chance that a college bred engineer 
may, in his earlier years, err in pursuing a mathematical 
solution in cases where prompt accomplishment is more 
important than the best method or the best result. 
Moreover, the earlier engineers had more time for care 
ful thought and self-imposed education than do engineers 
in the strenuous times of today. 

Do not think that I minimize the value of engineering 
education; far from it. The ‘graduate of the axe 
handle’ who rises to the top—as he may, but of late less 
often does—must have distinctly superior qualities. 
Nowadays he must acquire in his own way and with 
difficulty much that the college trained man has been 
taught. He may, with the limited time at his disposal, 
absorb the important principles, while the ‘‘average”’ 
college man tends somewhat to be unduly attracted by 
details. It is true, further, that many engineering ac 
complishments did not require mathematical analysis. 
A conspicuous example was the Mississippi jetties, where 
the solution of the problem turned on the use of willow 
mattresses. 

With regard to engineering judgment, there is the 
story of the chief engineer of a New England railroad 
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who quoted two proverbs of equal merit as applied to 
railroad work. One was, “Never put off till tomorrow 
what you can do today,” and the other, ‘Never do to- 
day what you can put off till tomorrow.” It kept him 
busy deciding which to apply in a given case. 

Growing in Esteem.~Even as late as my entry into 
engineering practice, I believe it was true that, mainly, 
people employed engineers because they did not know 
how to do without them; today, quite largely, they em- 
ploy engineers because they cannot afford to do without 
them. In the earlier period, the money paid engineers 
appeared to be a necessary, if unwelcome, part of the 
expense of the project. Today, it is largely realized that 
the skilled engineer is a money saver, effective economi 
cally, both in construction and in operation and main- 
tenance, and this attitude operates to the advantage of 
the profession in many ways. 

In this connection it is of interest to mention that even 
in the early eighties the Santa Fe Railroad, with which I 
was then connected, was comparing alternate routes 
with reference to distance, curvature, rise and fall, and 
gradients, as well as first cost, following the methods of 
Wellington's Economic Theory of Railway Location, then 
in an early edition. Later, Harriman, a perfecter rather 
than a builder as was Hill, among other changes on the 
Union Pacific virtually or actually abandoned $9,000,000 
of railroad for a new line more economical in operation. 
It is worthy of note that even in the present depression, 
Harriman’s Union Pacific is still paying dividends. 

Advantages in Drafting Ability ~There were depres- 
sions in those days, too. The exceptionally severe one 
of the seventies so delayed nearly all engineering enter 
prises that I packed my valise and started west, with 
California as my ultimate goal if all else failed, for I 
was reasonably assured of employment there. 

When I had reached Pueblo, Colo., there were assur- 
ances of early employment on the Santa Fe Railroad. 
My first opportunity was as a draftsman, nominally a 
temporary job. For this work I was well fitted and be- 
came a permanent employee. Some time later I was 
put in charge of the drafting office. 

Many times during my years of teaching, I have heard 
it confidently asserted that being a good draftsman is a 
liability and not an asset. In my experience with 
students, this is entirely a fallacy. Usually my good 
student draftsmen have been successful afterwards. 
It is no handicap to have acquired the habit of doing 
things well. A college president once told an assistant, 
who was resigning to accept a commercial position, 
“The important thing is to do your job better than your 
employer expects you to.”” My good students, as a rule, 
were good in all departments. 

What Makes Success)~My formula, cherished for 
many years, is that the successful man is the one who 
knows how to take advantage of his opportunities, rather 
than the one, otherwise of superior ability, who lacks 
this quality. It appears also to be true that it is wise 
not to tie to a man who is habitually unlucky. 

In my case, at Pueblo, a draftsman’s job was an asset 
for I had ‘traveled 2,000 miles from home, second class, 
and with not too much cash in my pocket. It was my 
start in railroad engineering—an opportunity which 
finally led to a professorship at my alma mater. From 
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this, in turn, other activities radiated, bringing 
success I have attained. 

While waiting, near Pueblo, for my job with », 
Santa Fe, it was my fortune to witness two eros Section 
parties measuring very irregular sections of rock. ()p, 
was headed by an old-timer, a bundle of energy, who wa: 
“all over the lot” assisting his party. The other wag», 
engineering graduate, notebook in hand, simply direct 
ing. The outcome favored directing over assisting, ty 
to one in progress made. This was to me an early 
ample in administration. The directing engineerin, 
graduate later became general manager of the Lake 
Shore Railroad. 


latey er 








































Snap Judgment Proves Fallible.-~There came into tip 
drafting office in Pueblo one day a somewhat inconspi Fe 
ous individual with tanned cheeks and a rough homespy: 
suit. He took a seat in the corner to check some items 
of earthwork computation. Shortly I heard him q 
“T can’t make these check.” As I cast a hasty glance 
toward him, I hardly wondered. But I was much mis 
taken. Later I found that he was trained in the Bosto, 
engineer's office where I got my start. He became chic 
engineer for a time on what is now part of the Santa fe 
Railway west from Albuquerque, and later chief engineer 
of the Mexican Central Railway south from E! Pas 
He was also a man of tested courage. This experience 
taught me not to make snap judgments on too meager 
data, a lesson that I found generally useful, and especially 
desirable in sizing up students. 

It was my habit, while in the West, to become a part 
of the community in which I happened to live, even fa 
a short time—a course which has value in one’s general 
development, or shall we say, in one’s education. | 
added much to the comfort of life there. While in Sant 
Fe in a literary society which I had joined, I heard, be. 
fore publication, some extracts from Ben Hur read by its 
author, Gen. Lew Wallace, then governor of New Mex 


Valuable Contacts.~It fell to my lot at one time t 
study law and to be admitted to the bar in New Meuo, 
and later in Massachusetts. I am still of the opino: 
that an engineering education develops an analytical ies 
habit of mind appropriate for ferreting out what the law 8. 
is in a given case. I also elected to serve as a bank 
clerk for a limited period. 

On my return to Boston about fifteen years after gradw- 
ation, due perhaps to what has been termed a ‘gang 
instinct”’ it became my habit to join a number of sat 
ties classed as engineering, semi-engineering, and other 
wise. Such associations have reacted favorably on oY 
teaching, often very directly. My interest and activity 
in them has received practical appreciation, and the 
sult has been, I believe, favorable so far as respect 
the profession of engineering is concerned. 

A wide diversity of occupation, of location, of personal 
social, and human conditions—all these have contributed 
somewhat to my equipment as a teacher. Continuiig 
attendance at meetings of engineering societies has pt 
vided needed contacts with men, and these, together with 
necessary attention to family and personal interests, have 
enabled me to escape the letdown which has proved fatal 
to so many who of necessity have ceased active ate 
late in life. The 23 years since my retirement ha\ . 7 
years of happiness and enjoyment lasting even w#"' 
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(he Santee-Cooper Project, South Carolina 
ne , Public Service Authority Begins Construction of Multi-Purpose Rwer Development; 
180,000-kva Power Plant and Inland Waterway Are Principal Features 
FroM A PAPER BEForE THE 1939 ANNUAL MEETING OF THE NortH CAROLINA SECTION 
ch 1 By KennetH MARKWELL 
Bos Proyect Encineer, SANTEE—Cooper Project, FeEpeERAL EMERGENCY ADMINISTRATION 
or Pusiic Works, Cuar.esron, S.C. 
| 
g HE Santee-Cooper Project, a t dap heen =s in several ways 1s the principally farm products, of which 
multi-purpose development of 4 Santee-Cooper Project, now under 79,000 bales of cotton constituted 
eric the Santee River (South Caro- construction in South Carolina. It will the major portion. Shortly after- 
was placed under construction be the first large hydroelectric installation ward the railroad from Columbia to 
De ust 1938. Estimated to cost delow the fall line in the southeastern Charleston was completed, and since 
$40,000,000, it will in- states, and the first such projectanywhere the facilities of the canal prevented 
: ower and navigation facili- «im the country to be owned and operated it from seriously competing with the 
provide flood control and by a State-created authority. In addi-_ railroad, it ceased operation in 1850. 
| benefits for alarge area. ton to power, it will provide flood control Nevertheless, the desire for cheap 
lescription of this project and reclamation for a large area,and an water-borne traffic has continued 
rief review of its history are inland waterway between Charleston and until the present. 
wa the present article. Columbia. Of historical interest in the In 1886 the project for improving 
ur region in which the develop- /atter connection is the fact that the ‘first the Congaree River was adopted 
id cated (Fig. 1) was among internal improvement in the country’ and provided for a navigable depth 
Mi America to be settled, was the old Santee Canal, builtin 1800 of 4 ft at low water from George- 
before the advent of rail- ‘olink these same two cities. Morethan town to Columbia. About 1904 a 
MM, d adequate highways a _ 16,000,000 cu yd of earth and sand fill company placed boats in operation 
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m the upper Cooper River 
tee was conceived for the 


‘ 


; 


een Charleston and Co- 
This canal, 
mmpleted in LSOO. 


will go into the dams and dikes of the 
Santee-Cooper Project, and a somewhat 
greater quantity of excavation will be re- 
quired in the construction of the canals 
and channel improvements. 


shortening the water 
chartered in 
It had 
about 10 ft at the locks—of which 
i the depth of water provided was 4 ft. 
business year for the old Santee Canal was 


there 


between Georgetown and Columbia 
on the Santee River, and in 1913 the 
Columbia Railway and Navigation 
Company established a line of shal- 
low-draft steamers, also operating 
between Georgetown and Columbia. 


In 1914 a dam was constructed across the Broad River, 
upstream from Columbia, which so regulated discharge 


that at times only a 2-ft depth was available in the San- 
tee. With that development, regular navigation ceased. 





which 750 boats were handled, carrying 


Tue SANTEE RIVER—LOOKING UPSTREAM TOWARD THE PROPOSED 
PoInt OF DISCHARGE OF THE SANTEE SPILLWAY 


RESERVOIR AREA Is Tuts View ALONG 
ER LINE OF THE SANTEE SPILLWAY DAM 
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Public Works in October 1934, and gy 
sequently a loan and grant was made }y 
the Public Works Administration , 
$34,300,000, exclusive of land cleariy 
To perform this part of the work, 4, 
Works Progress Administration has ») 
loted $6,000,000. ‘ 
The drainage area of the project ; 
approximately 15,000 sq miles. Ty, 
large reservoirs will be formed by 4, 
construction of dams across the Sante 
River and the Pinopolis basin The 
Santee Reservoir will cover an area 
about 155 sq miles with a maximum dept) 
of about 35 ft. The Pinopolis Reg, 
voir will cover an area of about 9%. 
miles with a maximum depth of ab ut 





65 ft. Between the two reservoirs v1 
In Service tn 1800 Was Tuts Lock on THE OLD SANTEE CANAL, Warcu LINKED diversion canal about 7'/» miles in lengt N 
COLUMBIA AND CHARLESTON, 5.C will be excavated. This canal will hay, 
A Modern Waterway Between the Same Two Cities Will Be an Incidental Feature a mean bottom width of 200 ft, side slopes sel 
of the Power Development Now Under Construction of 1 on 1'/s, and a minimum depth 


water of at least 10 ft. It will serve as, 
navigation channel between the two reservoirs and wil 
also supply the water necessary for power development 
facilities at the Pinopolis power station. 


In 1928 the federal government completed the section 
of the Intra-Coastal Waterway between Georgetown and 
Charleston. This waterway, 90 ft wide and 10 ft deep, 
forms an excellent coastal feeder between Charleston and 
Georgetown in connection with river waterways to THIRTY-SIX MILES OF DAMS AND DIKES 


interior points such as the Cooper, Santee, Pee Dee, and 
Waccamaw rivers; nevertheless it has not been utilized near Wilson Landing, will be about 8 miles in length 
to its full capacity because of the inadequacy of the river and will have a maximum height of 45 ft. It is to cor 
routes to the Piedmont District of the Carolinas—the _ sist of a pumped sand-fill portion about 23,000 ft long 
industrial region of the southeastern states. on the north side of the river; a spillway about 3,400 ft 

In April 1926 the Federal Power Commission granted long, at the river; and a rolled earth fill portion about 
to the Columbia Railway and Navigation Company a_ 16,000 ft long, extending from the south end of the spill 
license to construct a power development in the vicinity way to the south abutment. The spillway will be of the 
of Ferguson and Pinopolis, S.C. This project involved _ reinforced-concrete sloping-deck type, equipped with 
diversion of the flow of the Santee River to the Cooper _ steel crest gates and operating mechanism to properly 
River by means of a canal through Greenhill Swamp, regulate the Santee lake level for power and navigation 
and the license required the company to provide 10-ft purposes. It will be capable of discharging safely 
navigation between the two rivers possible maximum flood of 800,000 cu ft per sec 
than twice the greatest of record. 


The Santee Diversion Dam, across the Santee River 
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polis Dam will be about two miles in length, 
nsist of two rolled earth fill sections (maximum 
t) between which will be constructed the rein- 
rete power station and the navigation lock. 
miles of earth dikes will also be constructed 
Pinopolis Reservoir to properly confine the 
rs and prevent the formation of objectionably 
w areas along portions of the short line. 
anal below the power station will extend about 
to the Cooper River, along which some channel 
ents will be necessary for an additional dis- 
pproximately 10 miles to provide a minimum 
Jepth of at least 10 ft from the lock at the power 
The tail canal and Cooper River 
















iréa 
Charleston. 


ae ment will have an average bottom width of 
+ OF ft and will be of ample cross-section to provide 
shea ra flow of about 33,000 cu ft per sec when all generat- 
vOirs z units in the power station are in operation. 
 lonet Navigation requirements make it necessary to so 
‘fl have both the diversion canal between the two 
e slopes st and the tail canal from the power station to 
epth per River, that the velocities of flow in these chan- 
rve asa : ler maximum operating conditions at the power 
aad wi shall not exceed 3 miles per hr, in order that no 
opment nable currents will be encountered by craft 
g the waterway. 
e average flow of the Santee River for the 28 years 
rd between 1908 and 1936 is 18,900 cu ft per sec. 
e R 
let gth 
t 
ft long 
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mn abx 
the sf 
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1939, STRIPPING WAS IN PROGRESS ON 
END oF East PrnopoLis DAM 
calendar years 1926 and 1927 both show a total 
w considerably less than any previous or sub- 
calendar year of record, while the water year 
2; had an average flow of 9,780 cu ft per sec, 
s considerably lower than any other water year of 


pproximate stream flow equivalent to a firm 
(00,000,000 kwhr per year at the high tension 
bus is 11,000 cu ft per sec. It is significant 
idition to 1926-1927, only one other water 
period of record had an average stream flow 
that amount (1910-1911; 10,800 cu ft per 

lso significant that the stream flow required 
wer-—11,000 cu ft per sec—is only 57'/2 per 
erage flow during the years of record, and 
lable without storage for 95 per cent of the 


ns lor power facilities call for an ultimate 
4,300 hp of turbine capacity, divided as 


nits, fixed-blade propeller type, 120 rpm 
units, adjustable-blade propeller type, 120 rpm 
it, adjustable-blade propeller type, 200 rpm 
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Ox-Cart TRANSPORTATION Is StiLL COMMON IN THE AREA TO BE 
OCCUPIED BY THE DEVELOPMENT 


All these units are rated at 70-ft head, and the operating 
head will vary between 50 and 75 ft. Generator capac- 
ity will include five 34,000-kva units (90 per cent power 
factor) and one 11,350-kva unit. 

The power station will be approximately 380 ft in 
length, of conventional design. The substructure will 
be constructed of reinforced concrete throughout and 
founded upon limestone. The intake portion will con- 
sist of concrete dividing walls surmounted by a combina- 
tion fender wall and crane girder at the upstream face, 
with the usual steel trash racks, stop-logs, and vertical 
steel head-gates operated by an outdoor-type traveling 
gantry crane. A steel and brick superstructure will pro- 
vide complete housing of all generating units, while the 
transformers will be located on the downstream deck of 
the power station, directly over the draft tubes. 

Present plans provide for a one-lift lock chamber, 
constructed of concrete and located at the southwest 
end of the power station. The lock chamber will be 60 ft 
wide and 180 ft long and will provide for lifting or lower- 
ing vessels 75 ft. When completed, it will have the 
distinction of being the highest single-lift lock in exist 
ence. This will be the only lockage facility required in 
the 150-mile waterway between Charleston on the coast, 
and the city of Columbia. However, to secure a mini- 
mum navigable depth of 10 ft in the last 50 miles—that is, 
in the Congaree River above the head of the Santee 
Reservoir—some additional channel improvements will 
be necessary. 


rIMBER SALVAGE, POPULATION RESETTLEMENT, 
MALARIA CONTROL ARE IMPORTANT ITEMS 


AND 


The creation of these two large reservoirs necessitates 
acquiring and improving approximately 180,000 acres 
of land and clearing approximately 106,500 acres of 
marginal, swamp, and other areas. 

In connection with the acquisition of land, it will be 
necessary to salvage more than 200,000,000 fbm of 
timber. Nearly all kinds of timber indigenous to coastal 
North Carolina, South Carolina, and Georgia are avail 
able from this area. Cypress, gums (red, black, and 
tupelo), sycamore, ash, white oak, red oak, and water oak 
are the principal commercial varieties. The cypress, 
sycamore, and gums will produce lumber of all commer- 
cial grades; the oak is mostly of a low grade. There is 
some pine, both long and short leaf, remaining in the 
area, but original stands of these woods are not in great 
abundance. Plans are in progress to dispose of mer 
chantable timber through local sawmills which have the 
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proper facilities rhere will, of course, be a large amount 
of pulp wood from the small pine which will be used by 
the pulp mills nearby. 

Another difficult feature of land acquisition is that it 
will be necessary to resettle some 500 familes who now 
subsist on small farms in the basins. Constructing 500 
farms to suit as many families is not a small job. 

rhis project is the first large hydroelectric develop- 
ment to be constructed below the fall line in the south- 
eastern states and, because of its lowland location, pre- 
sents a far greater problem from the standpoint of ma- 
laria control than previous hydroelectric developments 
in the upland regions. Because this is the case, unusual 
measures are being taken by the Authority to control 





RESERVOIR AREA 
Some 


CyprcaL Necro DWELLING IN THE 
Are Being Made to Rehabilitate 


Neighboring Lands 


Plan 500 Families on 


malaria-carrying mosquitoes and for the general sanita- 
tion of the region. Minor drainage as well as the use of 
larvicide and other means are being employed to con- 
trol the breeding of mosquitoes. This work has already 
been started under the direction of Dr. L. L. Williams 
of the U. S. Public Health Service, and the Authority 
has employed, in addition, an entomologist, a botanist, 
a bacteriologist, and an engineer who are going into every 
phase of the work in the greatest detail, using the latest 
scientific methods. All employees on the project will be 
tested periodically for malaria infection, as well as for 
syphilis, and facilities will be provided for treating these 
diseases. Individuals who do not wish to’ take treat- 
ment will not be permitted to work on the project. 
A PROJECT OF “BALANCED BENEFITS” 

Che territory directly tributary to the Santee-Cooper 
project has an area of 32,000 sq miles and contains a 
population of over two million. 

he annual potential freight movement that will be 
available to the waterway is estimated to be in excess of 
1,600,000 tons. Heavy commodities such as cotton, 
fertilizer, and cement should predominate. The Au- 
thority contemplates that there will be a general increase 
in freight movement on completion of the project, due to 
the stimulation afforded by a lower water rate to the 
center of the state. It is believed that this will remove 
some of the present freight-rate barriers, which are now 
retarding the development of the area. While it 
probable that the freight moved by the new waterway 
will at first be competitive, its general effect on equalizing 
freight rates in this area with those in other sections of the 
country is expected to generally stimulate business, 
furthering the general growth of industries in the region. 
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The power development feature of the projec: wij) pr 
vide cheaper power within a 200-mile radius of Char}, ; 


ton. Contracts for the sale of electricity hay 
been entered into, but the Authority conte 
general-system business, both wholesale a 
It points out in its application to the Pul 
Administration that the availability of cheap power 
should have a stimulating influence on all industries ; 
which the price of power enters largely into that of », 
completed product. i: 

It may be expected that the major portion of +, 
benefits from the power development will accrue tp th . 
coastal region. On the other hand, the navigatioy i 
ture should stimulate primarily the up-state and Pied 
mont areas. Thus a balanced benefit to all sectinn. 
within a 200-mile radius of Charleston should resy}; 

To summarize, the project in general has seven 
cipal features: 

1. A power development capable of producing 
450,000,000 kwhr of firm power annually (an 
700,000,000 kwhr of total energy in a year of averag 
stream flow) at a cost which will greatly benefit 4 
coastal region. 

2. An inland waterway between Charleston: and 
Georgetown, on the coast, and Columbia, having , 
minimum channel depth of 10 ft from the coast to the 
junction of the Congaree and Wateree rivers, and q 
navigable depth of 7 ft in the Congaree River to Coluy 
bia. 

3. Flood control and reclamation. The Authority 
contemplates a considerable reduction in flood frequenc 
and severity in the Santee delta, below the diversion dan 
which should add to the value of this area for such pur with 
poses as trucking and general intensified farming = 
addition, more than 160,000 acres of rich alluvial bottom 
lands are to be reclaimed in the lower delta of the Sante: 
These lands are exceedingly fertile and will be suitable, 
when drained, for all types of truck, as well as ric 
many other field crops. 

4. Health betterment, afforded by utilizing the met! 
ods adopted at Lake Murray (S.C.) and by th 
nessee Valley Authority for mosquito control. 

5. Recreational facilities. These will be provided 
through the creation of two large lakes available to the 
inhabitants of the state for boating, fishing, and hunting 

6. Reforestation. The project will require a 
siderable acreage of marginal lands in addition to those 
overflowed by the reservoirs and a reforestation plan ior 
them will greatly aid in compensating for the depletior 
of the timber resources of this section of the country 

7. Aid to national defense. The project will b 
considerable aid in national defense, not only in making 
available a large supply of cheap power for industrial 
purposes but in supplying an additional transportatw" 
facility between the important port of Charleston and te 
industrial sections of the Carolinas. nd 

Up to June 12, 1939, contracts totalirg $7,400,29 
had been awarded for work on the Santee-Cooper *™! 
ect. These include contracts for the construction of lout 
40,000-hp turbines and one 13,300-hp turbine and & 
corresponding generating units, and constructio! 
tracts for the power house, lock, east and west 
and entrance road in the Pinopolis basin. Co! 
was begun at the Pinopolis site on May 8, and 
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. : . rolled earti i 
of the dam area and construction of the rolled ca™ 
fill of the east dam is now in progress. (Under pre rpre 
plans, contracts for all major parts of the work, ™ rh 

hy Septei- 


the Santee Diversion Dam, will have been let 
ber 30, 1939, and the project is expected to > 
tially completed by June 29, 1941. 


No. - 






























rill pro- 
~harles. 
NOt yet 
lates 
retail 
Wi rks 
power 
tries In 
t of the 


of the 
> to the 
ion fea- 
d Pied- 
sections 
ult. 
N prin- 


HIS paper is in the nature of 
T: plea addressed to hydraulic 

engineers and scientists to re- 
vive interest in field study of hy- 
draulic phenomena. This form of 
research, which draws its conclu- 
sions from observations made in 
nature, whether on natural or arti- 
fcial channels or at structures, is 
here denoted “observational hy- 
draulics” to differentiate it from 
experimental hydraulics,” which 
draws its conclusions from experi- 
ments made on laboratory models. 
These two forms of research are 
largely interdependent; the one 
cannot succeed or progress without 
assistance from the other; taken 
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By Gerarp H. Marttues 
MemMBER AMERICAN Society or Civit ENGINEERS 


A bathing suit and a pair of waders 
are excellent equipment for the 
study of hydraulic phenomena, says 
Mr. Matthes in presenting this plea for a 
revival of interest in field investigations. 
Observational hydraulics, he points out, 
has been on the decline since the advent 
of the laboratory—yet in many problems 
“a more direct and dependable answer 
might be obtained through field investi- 
gation alone.’’ This is not said in con- 
demnation of model experimentation; 
the point ts rather that in recent years 
one type of research has been emphasized 
at the expense of another, whereas the 
two forms are actually largely interde- 
pendent. An interesting list of problems 
that the laboratory cannot solve with- 


Observational Versus Experimental Hydraulics 


PrINcIPAL ENGINEER, OFFICE OF THE PRESIDENT, Misstssipp1 River Commission, VicksBuRG, Miss. 


whether or not this performance 
confirms the solutions obtained from 
the models. Instances exist of 
structures built at great cost and 
for which costly experimental stud- 
ies were made, in which no provision 
exists for making such confirmation 
tests. This not only leaves the cor- 
rectness of the performance of the 
structures in doubt, but reduces the 
value of the experimental work, as 
it establishes no dependable guide 
for future experimentation of the 
same kind. 

The situation which confronts 
hydraulic engineers is well illus- 
trated by reference to the evolu- 
tion of our knowledge of river hy- 
draulics. Before the days of the 









































ithority 
quency 
on dam, 
ich pur 
ng. In 
bottom 
Santee 
uitable, 
rice and 


without assistance from the field. Jics Division at the 
Also, there are problems which are 

completely beyond the laboratory’s abilities, either with 
or without field assistance. 

Experimental models are handicapped by well-known 
limitations which need not be enumerated here. Many 
a costly model has given but a partial, or at best incon- 
clusive answer for lack of sufficient field data. This 
refers not so much to dimensional data for use in model 
construction as to data of the observational kind needed 
lor proper operation and interpretation of results. 

By observational data is here meant information ob- 
tained by observations on the prototype relating to spe- 
ciic phenomena—taking note of their magnitude, times 
and conditions of occurrence. For instance, in a model 
involving the simulation of tides, very complete series 
of held observations are required in order that the 
tidal phenomena may be correctly reproduced. Again, 
in the case of models of harbors, ample field observations 
on wind effects are needed. An interesting case is that 
ot the bar which forms annually at the head of South- 
west Pass (one of the delta outlets of the Mississippi 
River - This bar builds up through deposition of fine 
Sut particles during ordinary stages and becomes highly 
compacted during the low-water season. During early 
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er Er flood stages it resists erosion but finally yields to scour 
Z “ — ding to field observations, whenever the Mississippi 
, u Niver attains a stage of about 13 ft on the Carrollton 
“gn ad - m w ¢ yrleans. It does not then rebuild until 
eration sp bo “0A t season. No river model could be expected 
vow oie = . a cycle without assistance from its 
4 corth rope elle latter, without the guidance of ample 
a Observations, would be sure to be led into misin- 
Y dine terpretation of the model’s action. 
oo Pn ~ the performance of completed 
“ibstatl a ning WOTks im the design of which reliance was 


shades model experimentation cannot be overem- 
as { 1 2 ° 
zed eld observations alone can determine 


singly neither gives complete an- out assistance from field observations 
swers but taken together they make 1s presented, and the need for installa- \aboratory, engineers were com- 
possible a fair approach tocomplete tion of observational facilities im hy- pelled to gain information by study- 
answers. Viewed broadly thelabo- draulic structures is stressed. This ar- ing natural streams, and observa- 
ratory cannot solve its problems  ficle was on the program of the Hydrau- tional hydraulics reached its peak. 


1939 Spring Meeting. The early works of Guglielmini 
(1697) and of Frisi (1762) on river 
hydraulics, based mostly on direct observations on the 
river Po in Italy; similar observations made on the Mis- 
sissippi River by Humphreys and Abbott (1861); and 
the studies of M. P. Du Boys on the Rhéne in France 
(1879), although now outmoded, still stand as the clas- 
sics of observational hydraulics. Other worth-while 
contributions followed later, but since the advent of the 
laboratory there has been a steadily growing tendency 
on the part of engineers and scientists to rely on labora- 
tory models for answers to involved problems instead of 
spending time and money on field observations. Labo- 
ratory investigations on stream-flow phenomena, today, 
are greatly in need of better basic information from direct 
field observations. This is particularly true as regards 
velocity distribution, transportation of sediment, turbu- 
lence, bed scour, and bar building. 


OPPORTUNITIES NOW ARE EXCEPTIONALLY FAVORABLE 


This plea for reviving interest in field study of hy- 
draulic phenomena is submitted at this particular time 
because the potentialities afforded for observational 
hydraulics in this era of great hydraulic development 
are exceptionally favorable, yet are not being taken ad- 
vantage of as they should be. 

It is up to our laboratory experts to insist on more 
complete information from the prototype for use in con- 
ducting their investigations. Laboratory tests should 
be supplemented more frequently by contemporaneous 
observational work in the field , and this should be of a 
high order and planned in collaboration with laboratory 
experts to form an integral part of the investigation. 

In many cases the laboratory expert would gain pres- 
tige by showing the engineer who hands him a knotty 
problem that a more direct and dependable answer might 
be obtained through field investigation alone, if properly 
conducted. For certain problems it will be found that 
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there is no great difference in cost or time between a 
field study and a model study, once the technique of 
conducting the field study has been acquired. Such 
field technique is today almost non-existent and needs 
developing. Should the field investigation appear more 
costly than the laboratory estimate, the additional cost 
should be weighed against the superior advantage of get- 
ting an answer direct from undistorted field conditions. 
Such cases may not present themselves often, but should 
receive more consideration than has been accorded them. 
The tacit assumption that only a model can furnish 
answers to involved hydraulic problems is unwarranted. 

The plea for more field observation applies to hydraulic 
structures as much as to river problems. The rapidly 
increasing number of such structures as high dams, spill- 
ways, locks, gate installations, tunnels, conduits, siphons, 
and bridge piers, now being erected throughout the United 
States, afford an exceptionally diversified field for ob- 
serving hydraulic phenomena at the completed struc- 
tures. As already stated, observations of this type are 
necessary to verify the results obtained from model tests; 
in addition, they are needed to fortify design practice, 
to increase our knowledge of hydraulic coefficients, and 
to clarify hydraulic principles as yet imperfectly under- 
stood. 

Many engineers have urged that observations be made 
at completed structures, but the facilities for making 
them have rarely been provided. This is because money 
for construction purposes is limited, and once a structure 
is completed, it is doubly hard to get funds for supplying 
additional installations for testing purposes. This 
means that the time to provide for facilities for hydraulic 
observations is during the design and cost-estimating 
period. All that pertains to gadgets such as gages, Pitot 
tubes, piezometers, manometers, observation wells, 
glass windows, and weirs, should be located on the draw- 
ings and the necessary fittings included in the construc- 
tion-cost estimates. Properly planned, the observations 
can then be made later by the operating personnel with- 
out adding measurably to the cost of operation. This 
plan eliminates the necessity of requesting additional 
funds for special installations at a time when construc- 
tion is supposed to be completed. 


PROBLEMS REQUIRING FIELD OBSERVATIONS 


Following is a partial list of problems that the labo- 
ratory cannot solve without assistance from field ob- 
servations. In some cases the answer will depend al- 
most wholly upon such observations. 

1. What forces operate to create scour? Energy 
forms engaged in sediment transportation and those 
producing scour are often confused with each other. 
Small-scale models have been found useful in studying 
the transportation phenomena, but afford little or no 
opportunity for making observations on the modus op- 
erandi of scour phenomena. As these are by far the 
more important in river and harbor engineering and are 
but imperfectly understood, there is need of studying 
these phenomena by direct observations in nature. 

2. Turbulence is a generic term applied to a variety 
of hydraulic phenomena which need differentiating. 
The terminology is unfortunate and has become re- 
sponsible for apparent confusion. Certain types of 
turbulence are of prime importance in practical engineer- 
ing problems. It is doubtful whether the laboratory 
can supply the needed information without supple- 
mentary field study. 

3. Transverse oscillation of the water surface in 
rivers and its bearing on channel sinuosity appear to be 
little understood. The relation’ is fundamentai to natu- 























Venn Ba. 
ral channel morphology, but so far no practical Use js 
made of it in river engineering because it is not capable 
of satisfactory analysis through the medium o| models 
Field observations appear to offer a practicable means »; 
study. 

4. Negative pressures in stream flow and at stry:. 
tures have received little attention. In rivers negative 
pressures are found at eddies, downstream from boulders 
and at falls. At structures, negative pressures occy; ;, 
conduits, at gates and at spillways, and in some instanos: 
cavitation phenomena assume importance. Small-scale 
models are not suited to reproducing such phenomeng 
adequately, and field study is needed to enlighten the dp. 
signer of structures as well as the river hydraulician 

5. Coefficients in weir formulas for deep flow overyar. 
ous types of dam crests and at spillways still offer a wig 
field of endeavor for observational hydraulics. 

6. Problems of high velocity at structures, ¢. 
trainment of air, and related phenomena cannot | 
studied satisfactorily by means of models. 
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COOPERATION OF LABORATORY EXPERTS NEEDED 


The writer would recommend closer contact betwee, 
hydraulic engineers and hydraulic laboratory experts 
Such cooperation has many aspects which cannot be 
covered within the scope of this paper. By way of illus. 
tration, consider the establishment of a gage at a com. type: 
pleted structure or in an open river. If left to th Surv 
field engineer’s judgment, the location of the gage wil plex 
rarely fulfill the requirements for good hydraulic observa. ~ An 
tion because, being a practical man, the engineer will be 
guided by such considerations as convenience of access 
and maintenance. In such a matter the views of a ma 
with good laboratory training will be most helpful in 
securing a location that will yield the most information 
under the existing conditions. It is an undeniable fact 
that the many poorly placed gages on our rivers have 
contributed largely to the every-day difficulties in appl) 
ing formulas to natural stream flow. The most sensitive 
factor in river hydraulics is the hydraulic gradient, and The 
it is seldom correctly determinable because of the hap 
hazard manner in which gages are placed. 

An actual example of the value of laboratory advice 
the locating of a gage at the outlet of a structure fora 
dam is of interest in this connection. A laboratory mode 
showed that the most favorable location was quite di 
ferent from that which would have been considered 
normally the most convenient—on the walls of the stilling 
basin. It was shown that standing waves and genera 
turbulence would have defeated the purposes of the gagt 
readings if the instrument had been placed at the latter 
location. a 

Even in the location of gages in open rivers, the mode 
can point the way to good advantage. In one instance 
it was found through model study that a gage located al 
a river bank indicated water-surface elevations almost 
one foot lower than the true water surface in the midde 
of the river, thus affecting any conclusions that migt 
be drawn from its readings relating to hydraulic g* 
dients. 

To the student of hydraulics the writer recommené 
cultivating close acquaintance with mountain stream 
of the boulder-strewn, clear-water type. These a0 
opportunities for observing a wide variety of hydra! 
phenomena not readily duplicated in laboratory flume 
or models of streams. The accessories for such *" 
study consist of a bathing suit and a pair of Wa" 
to enable the observer to make observations "© ™ 
stream and at close range. Observations made at 
range from the bank are of little service. 
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OR more than fifty years the 

U. S. Geological Survey has 

made use of the plane table as 
a mapping instrument. However, 
in recent years attention has been 
‘ven to the development of map- 
ping processes quite unlike the plane 
table, which have been definitely 
proved to have many points of su- 
periority. Practically all the new 
methods employ aerial photographs, 
and utilize stereoscopic vision to in- 
terpret them. Among these proc- 
the one that seems best 
adapted for use in all the different 
types of terrain encountered by the 
Survey is that known as the Multi- 
plex method. 
~ An excellent opportunity to study 
the possibilities of the Multiplex, 
test its accuracy and its economy, 
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By T. P. PENDLETON 


Of great potential significance to the 

national mapping program is the to- 
pographic work now in progress in the 
Tennessee Valley, where large-scale maps 
of superior quality are currently being 
produced by the Multiplex method at a 
cost of $70 per sq mile. The work 
has been in progress for four years, under 
a cooperate agreement between the 
U. S. Geological Survey and the Ten- 


nessee Valley Authority, and has amply 


demonstrated the accuracy and economy 
of the stereophototopographic process. 
Mr. Pendleton here gives a brief account 
of the project to date, and concludes with 
comments on the possible future influence 
of the Multiplex on national mapping. 
The article is abridged from a paper pre- 
sented before the Surveying and Mapping 
Division at the 1939 Spring Meeting. 


The Multiplex Stretches the Survey Dollar 


Economy and Accuracy of Stereoscopic Mapping Method Confirmed by Results of 
LU’. S. Geological Survey Work in Tennessee Valley 


MemBer AMERICAN Society or Crvit ENGINEERS 
Assistant Section Cuier, Cuatranooca Orrice, U. S. Geotocicat Survey, CHatraNooGa, TENN. 


is referred to ‘‘Air-Mapping the Bra- 
zos River Area,’ by Eric Haquinius, 
M. Am. Soc. C.E. (July 1937), and 
to “Aerial Photographic Mapping 
by U. S. Geological Survey,” a 
symposium by Joseph Hyde Pratt, 
M. Am. Soc. C.E., and W. S. 
Higginson (October 1938). The 
present paper comprises, rather, a 
“progress report’? on the Chatta- 
nooga work, and a brief discussion 
of the possible future effects of the 
Multiplex on the nationwide oper- 
ations of the Geological Survey. 

As one of the first steps in the 
Chattanooga work, a quadrangle of 
varied terrain, containing 60 sq: 
miles, was selected as the area in 
which to determine the accuracy 
attainable with the instrument. 
This area included both low, rolling 


and develop refinements in the operating technique, has 
been provided by the topographic mapping program now 
being carried on in Chattanooga under an agreement 
between the Geological Survey and the Tennessee Valley 
Authority. The Survey’s first Multiplex unit was in- 
stalled on this project in the latter part of 1935, and at 
present 15 such units are in continuous use. 

The theory and design of the Multiplex, and the 
general technique of its operation, have been adequately 
covered in previous issues of CrvIL ENGINEERING and will 
not be discussed here. For such information the reader 


agricultural land and mountainous areas covered with 
heavy timber. The map, when completed, was subjected 
to extensive and severe tests for accuracy by the Tennes- 
see Valley Authority. These tests were executed by 
methods which would avoid any question as to their im- 
partiality and trustworthiness. 

Carefully executed transit traverse profile lines were 
run through those parts of the area which would check 
the map accuracy effectively in various types of land 
surface and amounts of timber cover. These traverses 
were tied to previously established transit traverse sta- 
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tions and adjusted for closure both in position and eleva- 
tion. The traverse-men carried out this profile work in 
such a way as to obtain good delineation of the slope of 
the land surface, and accurately located on the profile 
many well-defined cultural and drainage features. A 
profile was drawn in the customary manner and the co- 
ordinates of all points in the traverse at which changes of 
direction occurred were supplied to the Geological Survey 
in order that these points could be accurately plotted on 
the Multiplex drawing to define the position of the tra- 
verse. A profile was then taken from this drawing by 
interpolating elevations at all places where a change of 
slope was indicated, and making plus-distance measure- 
ments to all cultural and drainage features. The Ten- 
nessee Valley Authority superimposed this map profile 
over the transit traverse profile and analyzed the dis- 
crepancies in elevation and position that were revealed 
throughout the line. The total length of such profile 
lines on this test quadrangle was about 21 miles. 


SPECIFICATIONS FOR ACCURACY MET, TESTS SHOW 


[hese tests cannot be described in detail, but it can be 
said that each test revealed that the map was in good 
accord with the specifications for accuracy that had been 
set up by the Authority as indicative of its needs. 
[hese specifications were that 90 per cent of the tested 
points should not show differences in elevation greater 
than one-half the contour interval, while horizontal 
errors should not exceed 0.02 in. at the publication scale 
[he average vertical differences revealed by tests of 10-ft 
and 25-ft contour lines at 667 points was 4.1 ft, and it was 
noted that there was a remarkably even balance between 
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the plus and minus erro. 
The average er: 
tion at the 
1 :24,000, the | 
scale for this 
0.007 in., whi 
below the perm ssible tol. 
erance. (A typical tes 
profile is shown in Fig | | 
These results were x 
satisfactory that th 
Authority decided , 
carry out all its topo. 
graphic map work by 
photogrammetric meth. 
ods if the necessary 
equipment could be sg. 
cured and if tests revealed 
that the method was, 
nomical and sufficiently 
accurate for use in areas 
of low relief. The (x 
logical Survey forty 
nately was able to get a 
small amount of ad 
ditional apparatus during 
1937 and since then has 
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scale of 
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materially. During th 
fiscal year ending 
30, 1939, fifteen trained 
operators have tumed 
out about 1,900 sq miles 


showing 20-ft contour 
lines at an original scal 
of ] :10,000. This is an 
excellent rate when com 
pared with plane-table production at much smaller scales 
and the few tests that have been made indicate that the 
Multiplex map stands the profile test better thar 
plane-table map. The new method has other advantages 
too, of which not the least important are freedom irom 
delay due to bad weather, and avoidance of all the hand 
caps and difficulties that the topographer must contend 
with in his effort to delineate land forms accurately 
Contours are drawn with the Multiplex by moving 4 
“floating mark’’ in a stereoscopic field of view in such 
manner as to keep it in apparent contact with the suriace 
of the stereoscopic model at a predetermined elevatio 
This method of contouring is superior, in most types mil 
terrain, to that employed with the plane table, in which 
topographer secures a limited number of controlling 
positions and elevations in the area immediately adjacet! 
to a station and sketches the contour lines on the maj id 
using the country before him as a model and the located further 
positions asa guide. There is no indication on Multiplex 
maps of a style peculiar to individual operators—a !au"'s 
customary in plane-table work that it has been frequent 
said that the appearance of each topographers work * 
sufficiently distinctive to identify him as its author 
Multiplex mapping necessitates the use of a rela 
large map scale for the original drawing. 1 huis‘ oe 
avoided at the present time because it is cepen® 
upon the service ceiling at which commerce! 
commonly employed for aerial photography ©! 
However, a large scale has many advantages Deca! 
enables the operator to delineate cultura! | 
proper size and thus avoids exaggeration at plac 
the detail is minute. The operator can lor 
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ily than he could if forced to pencil very care- 
ler to represent fine detail. These larger map 
the facility with which cultural information 
wn on them make it desirable to show definite 
section lines on the map, as this information is 
| advantage in making the completion survey 


5 errors, 
in posi. 
ale of 
licatiy iD 


ip, Was 

a hee y to the publication of the map, and also for 
ible to}. neering and land acquisition uses. This type 
cal test tion is not shown on the published map but is 
Fig. |. mn the original drawing, and may have a very 
Were g n the future should there be occasion to pub- 
tthe ish the maps at larger scales and in greater detail than is 
led = to the present practice. 

Sy 4 uy IN COST, ANOTHER ADVANTAGE OF METHOD 


Another advantage secured by the Multiplex method 
s the reduced cost at which the work can be done. It is 
not possible to give definite figures for various types of 
terrain, because all work completed to date has been in 
‘he Tennessee Valley and work elsewhere might cost 
more or less. The present cooperative arrangement is 
such that the Geological Survey performs only the map- 
irawing operation, leaving to the Authority all survey 
work essential to the establishment of horizontal and 


revealed 
Vas eco- 
ciently 
in areas 
1e Geo- 

fortu- 


to get a vertical control, and the so-called completion survey 
of ad. peration, which is a necessary step in the production of a 
s during map by stereoscopic methods. However, under the 


hen has 
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ig June 
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Sq miles 
dd maps 
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sonditions that apply in rather hilly land a part of which 
is wooded, the average cost per square mile for the opera- 
tion of the Multiplex instruments during the past eight 
nths has been about $26 per sq mile. This includes 
all charges against this operation by the Survey. The 
wst has gradually declined throughout the year, indi- 
cating continual improvement in the speed and skill of 
the various operators. By adding informal figures 
secured from the Authority and editorial expense on the 
maps, the total cost exclusive of reproduction is in the 
neighborhood of $70 per sq mile for this area. Further 
reduction in these costs can be anticipated through use of 
anew, wide-angle camera specially designed for stereo- 
scopic mapping, which will materially decrease the num- 
ber of photographs to be processed and the amount of 
field control required. 
lhe Geological Survey has performed only a small 
amount of mapping in mountainous areas where 40 and 
Wit contour lines are appropriate. However, what 
tely experience has been acquired has demonstrated definitely 
noving that such regions can be mapped rapidly and at a cost 
in such less than that for the Tennessee Valley work. Records 
e suriace n hand indicate that the Multiplex drawing step can be 
levation. done in mountainous areas for approximately $9 per sq 
types 0 mile, and fora total cost materially less than is required 
) which @ ior 20-ft contour mapping. This is for work in densely 
pping ) 


vantages 
ym from 
e handi- 


ntr ling wooded areas such as occur in the vicinity of the Great 
adjacent smoky Mountains. It is anticipated that in areas of 
the wr bold relief where timber is sparse the total cost may be 
t located lurther reduced owing to the greater ease with which the 
sake ne : ‘sary horizontal and vertical control can be obtained. 
a tau he many 


-* advantages of this method indicate defi- 
equenty tutely that it should be employed to a greater and greater 
3 work B ‘xtent. At present it has been developed to the point 
\ t can be used to advantage in all mountainous 
reas and in low, rolling country where local differences 

‘vation can be well delineated by 20-ft contour lines. 
Very flat country where 5- and 10-ft contour lines 
» Ud de appropriate, it is not proposed to employ this 
pre d until it has been shown that the cost of working 
», US imterval will not be unduly great as compared 
c-table method. For extremely low areas, 

uuntered in coastal regions and elsewhere, 
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the Multiplex can be used advantageously in preparing 
accurate planimetric bases upon which the topographer 
can delineate contour lines in much the same manner as 
has been done for the past fifteen years. However, it 
should be noted that a planimetric base prepared by the 
Multiplex method should not be judged for accuracy by 
similar bases made in the past by the radial line process, 
because the new method is distinctly superior in accuracy. 
Thus, the Multiplex is appropriate for topographic work 
in large areas in the United States and for less favorable 
localities in preparing base maps for plane-table work. 

The Multiplex equipment now in Chattanooga is 
installed in office space provided by the Tennessee Valley 
Authority, which can be used until the present coopera- 
tive agreement is terminated. After some experience 
with the new method it was decided that the confining 
nature of the work and the need for a stable relative 
humidity in the Multiplex rooms made it desirable to 
establish the office in an air-conditioned building. Fif- 
teen small rooms especially adapted for Multiplex map- 
ping work have been provided with forced ventilation 
and the special electrical connections demanded by the 
Multiplex apparatus. A connection to a central air 
exhaust system is available to properly cool the Multiplex 
projectors when the full voltage of the lamps is utilized. 
Each room has a special slate-top table on which is in- 
stalled a Multiplex bar and several projectors. There is 
a photographic laboratory equipped with the reduction 
printers needed in making the small diapositive plates, a 
small optical laboratory with a 10- by 10-in. coordinate 
comparator, and a small optical bench with a special 
observing telescope and collimator for calibrating the 
equipment. The optical laboratory is also supplied 
with several microscopes and other testing apparatus 
which is useful in maintaining the efficiency of the 
equipment at a high level. Space is provided on a 
balcony for the control planning operations and the 
necessary drafting work. 

The equipment on hand includes 15 bars to support the 
Multiplex projectors and a like number of transformers 
for controlling the current to the projectors. Four of the 
bars and six of the transformers are of Geological Survey 
design. The personnel consists of 17 plane-table topog- 
raphers who have become skilled Multiplex operators, 
and 15 apprentice operators who are undergoing instruc- 
tion. 

The Multiplex method has convinced the Survey of its 
usefulness under the conditions confronting the topog- 
rapher in the United States. When valuable methods 
such as this become available, it is to be expected that 
their use will necessitate changes in the operating 
methods previously employed. Assuming the general 
adoption of the process, it is of interest to consider what 
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changes will be necessary in the 
present operating procedure to 
make it effective. It will be 
recognized that mapping by 
plane table is essentially a field 
operation, the only office work 
necessary having to do with the 
map inking and editorial oper 
ations. In the case of the Multi 
plex, the process 1s essentially 
an office one, the only field sur- 
veys required having to do with 
the supplemental control and 
map completion steps. It has 
not been necessary for the Sur 
vey to maintain permanent field 
offices for the Topographic 
Branch except in Sacramento, 
Calif., although several offices 
that are used more or less regu 
larly might be properly classed 
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the map work that might ), 
carried on efficiently {rom 4;. 
city. The individual rooms ;,, 
the photogrammetric & juipmen: 
must be especially designed ;, 
accommodate it but so arrange: 
that they can be readily devotes 
to other mapping operations ; 
necessary. One photographic 
laboratory should be provided 
with a precision camera for may 
copying operations. In additi», 
to this laboratory, or combined 
with it, there should be sever) 
small photographic laboratore 
to supply the diapositive plate 
used in the Multiplex projec 
tors. The optical laborator, 
need not be large but should } 
fitted with equipment thy 
would be of service in calibra: 





as temporary field offices. 


With the increase in Multi ratus and useful in connectin,; 
plex apparatus, it will be Repuction Printer Usep In Makinc DiapositiveE with problems having to do with 
necessary to determine PLATES FOR THE MULTIPLEX research in photogrammetric 
whether this work should be mapping. A small repair shor 
concentrated in one very large office, probably located is necessary to maintain the equipment in operatior 


in Washington, D.C., or whether a number of branch 
field offices should be set up from which work over a 
considerable radius could be handled conveniently. 
How many such offices should be established and how 
large they should be are questions that must be answered 
at a later time. The field branch office idea has many 
advantages over a single office established in Washing- 
ton, as it has been found that the work can be handled 
most efficiently when done close to the area being 
mapped, because of the ease of coordinating the control 
planning, the supplemental control work, and the com- 
pletion survey operations. 

Branch offices should be considered as small production 
plants not to be handicapped with research problems and 
the training of personnel, but it must be recognized that 
for many years it will be necessary to instruct men in the 
efficient use of the equipment. Inasmuch as the method 
is relatively new and undoubtedly can be greatly im 
proved with experience and by study of photogram 
metric problems, it is essential that a small photogram- 
metric research division be established. The responsible 
officials believe that the first field branch office could 
advantageously be established in Chattanooga, Tenn. 
[t should be sufficiently large to accommodate the research 
work, the training of new personnel, and all the routine 
Multiplex map work that is apt to be carried on in the 
southeastern section of the United States. 

It is hoped that future efforts will make such an es 
tablishment possible. While the Multiplex equipment 
now on hand is fully engaged in mapping areas of im- 
mediate importance to the Tennessee Valley Authority, 
nevertheless one of the primary functions of the Survey 
is to advance the mapping of the United States, and the 
establishment of such an office would assure continuance 
of the work in this city for many years after the mapping 
of the Tennessee Valley has been completed. 


WHAT A FIELD BRANCH OFFICE SHOULD INCLUDI 


[It may be of interest to outline my personal conception 
of what such an. office should include. It is believed 
that not less than 15 Multiplex bars should eventually 
be made available for training purposes alone. In addi- 
tion, 25 to 35 instruments should be provided to handle 
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One of the problems that always confront users 
aerial film is that of proper storage. This office and 
storage vaults that are fireproof, and so located that if fir 
does break out in them the fumes can readily be 
bursed without endangering the personnel. - Prope 
storage for aerial film to be used in photogrammet: 
mapping must go further than supplying protection 
against fire hazards, for such film should be kept ir 
conditioned space so controlled as to minimize the detr 
mental expansion and contraction that so quickly destr 
the value of the film for stereoscopic mapping u 
A considerable amount of space must naturally be avail 
able for drafting work in connection with the preparatior 
of the sheets for reproduction and there must be room 
for the map files, aerial photograph files, and storag: 
supplies, surveying equipment, and photogrammetr 
mapping apparatus. Provision must be made als 
the computation of field records, supplemental « 
planning, and editorial work on the final map sheets 
for clerical and administrative offices. 

To accommodate these activities, probably a) 
34,000 sq ft of office space would be required. The entir 
building might advantageously be air-conditioned but 1 
this is impossible air conditioning must certainly 
made available for the Multiplex rooms and the phot 
graphic laboratories and film storage vaults; otherms 
the efficiency of the office would be very greatly reduced. 
An office of this size, when completely staffed, show! 
accommodate a personnel numbering 200. 

It may be of interest to estimate roughly the amout! 
of mapping work that an office of this type could hance! 
it were equipped with 50 Multiplex instruments, all ! 
on actual production and none being reserved for tra: 
purposes. Fifty Multiplex instruments operated 
shifts per day, on 20-ft contour work, should have # 
output of 14,400 sq miles per annum of topograp™* 
maps for reproduction at scales of 1:24,000 or smal 
In the event that these instruments could be uti 
entirely for mountainous regions, the production ¥ = 
probably exceed 42,000 sq miles per annum owing © ™ 
increased speed of operation that is possible with 4 ™ 
scale of L:15,840 and a contour interval of 40 or 0! 
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nerally understood, the 
word “‘plant’’ comprises all 
equipment, including fixtures, 
machinerv, appliances, and tools, in 
which capital is invested and by 
which work is accomplished. Ap- 
plied broadly to the construction 
“plant” falls into two 
classes the manufacturing plant, 
which embraces such buildings, ma- 
hines, and tools as are used in 
converting raw materials into the 
manufactured products which con- 
titute a structure; and the con- 
tractor’s plant, which covers the 
mechanical equipment used at the 
site to assemble these products into 
, completed building or structure. 
[he scope of this paper is limited 
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conomic Factors in Construction 


for Buildings 


By R. L. Bertin 
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CT” RADE-union restrictions on me- 
chanical labor-saving devices regu- 
late to a large extent the development and 
application of equipment for building 
construction, says Mr. Bertin, citing ex- 
amples. But subject to these restric- 
tions, the contractor must formulate the 
mechanization for his job with the prime 
purpose of economy in mind. One of 
the important questions in this connec- 
tion 1s whether the contractor should own 
his equipment or rent it. Only by care- 
ful planning of the project as a whole, 
and of the requisite equipment to carry it 
out, can the maximum benefits inherent 
in the use of machinery be realized. 
The accompanying paper was on the 
program of the Construction Division at 
the 1939 Spring Meeting. 
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and machines with which to sup- 
plant manual labor. A case in 
point is that of the hod carriers, who 
in the early days supplied the brick- 
layers with bricks and mortar by 
carrying these materials in hods up 
ladders to the brick scaffolds. As 
time went on, these ladders were 
replaced by hand-operated chain 
hoists which did away with the slow 
and laborious work of climbing lad- 
ders. Then platform lifts, raised at 
first by horses, then by steam, gas, or 
electricity displaced the chain hoists. 
Finally, the hod gave place to the 
more efficient present-day rubber- 
tired wheelbarrow, and with the hod 
went the hodcarrier, whom we findre- 
born in the form of the mason laborer 



































to the latter. 

Basically, machines and tools have a place in assem- 
bling building parts only in so far as their use reduces the 
st of, and the time consumed in, completing the work 
below that prevailing or required under manual execu- 
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“er oe tion. Thus, how much or how little plant is used on a 
4 building is influenced by our economic principles, parti- 
ping us ularly those having to do with our social structure and 
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the relation of capital to labor. Both phases will be 
reviewed in order to show their influence on the chrono- 
logical development of plant. 

Until comparatively few years ago, buildings were es- 
sentially a hand-made product. Timber was hand 
hewn; cabinet work, doors, windows, and so forth, were 
patterned by joiners with hand tools; lime and brick 
were the products of hand work. Buildings in those days 
were simple in character. The heating equipment, for 
example, consisted mainly of fireplaces and chimneys, 
and little if any provision was made for lighting or 


ly ab 
The entire 
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tainly be plumbing. The number of man-hours consumed in 
ape a constructing a building was relatively high. Men 

on v 


worked ten hours a day and six days a week, and while 
hourly rate of pay was low, their earnings were com- 
measurate with the cost of living. 


otherwist 
y reduced 
d, should 
LABOR-SAVING DEVICES; REACTIONS TO THEIR 
to og? INTRODUCTION 
4 With the phenomenal growth and prosperity of the 
training “ountry, came an increasing volume of construction 
vated t¥ a and a desire for greater comforts and luxuries in 
1 have a Ge torn of mechanical appliances such as gas and elec- 
ographic “ ing, steam heating, hot and cold running water. 
et ‘talso inspired the use of new materials and more elab- 


Tr smaller - “ . 
; rate architectural treatment. All this resulted in a 


~ “emand for mechanics skilled in trades heretofore un 
ing t “iown. A shortage of labor soon ensued, with conse- 
ith a maf quent asing wages. This condition was counter- 


acted in part by the invention and introduction of tools 


a 


and the hoisting engine operator. 

The efficiency of labor-saving machinery gradually 
reduced the need for hand labor, and the organized 
trades began to counteract the inroads which machinery 
was making into the demand for the services of their 
members by reducing the number of working hours per 
day and the number of work days per week, meanwhile 
increasing hourly wages in order to maintain average 
weekly earnings. Thus the development and applica- 
tion of equipment, machinery, and tools to the field work 
involved in the construction of buildings is regulated to a 
large extent by the rules which the various trade unions 
promulgate in order to maintain an adequate earning 
power for their members. Restrictions on the use of 
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On SOME Joss, CONCRETE LABORERS HAVE SUCCEEDED IN LIMITING 
THE DELIVERY OF READY-MIxED CONCRETE TO THE CURB—EVEN 
THOUGH THE Forms May Be EAsILy ACCESSIBLE BY TRUCK 
The Added Cost of the Manual Handling May Be as Much as 
$1.50 per Cu Yd 
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mechanical labor-saving devices imposed by certain 
trade unions in various localities are cited as examples: 

Painters have refused to use air brushes for the appli- 
cation of paint. Manual application may be half again 
as expensive as spraying. 

Concrete laborers have been successful in some cases 

in limiting the delivery of ready mixed concrete to the 
curb, whence it must be conveyed manually to the forms. 
This may add from $0.50 to $1.50 per cu yd to the cost 
of concrete. 
Carpenters have refused to handle cut-to-size plywood 
panels for form work. The greatest loss here is in waste 
lumber, which may amount to 10 per cent of the total 
cost of the plywood used. 

Metal lathers and steel workers have refused to handle 
reinforcing steel which is cut to length below certain 
limits or delivered to the site already bent. Steel bent 
on the job will cost perhaps $8.00 per ton more than 
steel bent at the mill. 

Plasterers have refused to plaster walls of buildings 
where smooth concrete ceilings remain unplastered 

Hoisting engine operators have made successful de- 
mands not only for the operation of certain equipment, 
but also for watching equipment which is either auto- 
matic or operated by mechanics of the trade the equip 
ment serves—often far beyond actual requirements. 

Men who bend the concrete bars have re- 
fused to use power benders. Hand bending 
requires four times as many operators to main 
tain a given schedule. 

All these are striking examples of the con- 
troversies which exist between two of the 
factors in construction plant economics 
namely, capital and labor. The solution of 
these controversies is fortunately not within 
the scope of this paper; they are mentioned 
only because of their strong bearing on the 
type and quantity of equipment which a con 
tractor can use effectively on a given job. 

Subject to the restrictions imposed by the 
trades on the use of machinery, the contractor 
must formulate the mechanization for the job 
he has contracted to do. In order to delve 
into this phase of the subject, it is well to re- 
view the evolution of the relation between 
contractor, architect, and owner. 

In the early days of simple structures, the 
architect was the builder who planned and 
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constructed buildings for owners, generally on WorKING IN Busy STREETS AND WITH NO STORAGE YARD Has 
a day labor basis. As the demand for build THE BUILDING CONTRACTOR Must SCHEDULE His DELIVERIES 
ings increased and the buildings became MATERIAL with Great Care TO MINIMIZE REHAN 
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larger and more com 
architect concentrated 
on planning the struc 
delegated the work of 
tion to a builder or ge: 
tractor, either for a lun 
at cost plus a fee, or for a 
age with or without a ~ 


iTanteed 
top cost. 

Later there came into bein 
great number of contractors wi 
specialized in some branch of th 
industry, and corresp ndingh 


the mechanics classified they 
selves into separate trac unions 
each specializing in some 
trade, until today there ar 
less than 35 to 40 trade union 
and 60 to 70 distinct classes 
subcontractors. The function of the builder or general oo, 
tractor under these conditions has become a complex on 
In addition to doing a certain amount of the work himselj 
generally the mason work, he is called upon to guarante 
the faithful performance of all the subcontractors », 
quired to complete the structure, and to guarantee thei; 
work for a period of one or more years. This requires 
large financial resources. 

Thus we find the building industry today composed 
of general contractors and of subcontractors 
specialize in one or more branches of the industry, ea 
using appropriate equipment with which to carry 
share of the work of creating a building. 


1% Guy DERRICK 
DUCING BOTH THE 
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EQUIPMENT REQUIRED BY VARIOUS TRADES 


The nature of some of the trades is such as to require ; 


considerable amount of costly equipment—as witness 

the following schedule: 
Excavation—Steam or motor driven gas shovels 
air compressors; trucks; steam boilers, pumps 


derricks; air or steam drills and hammers; dust 
eliminators; cranes. 
Pile Drivers—Pile rigs to suit the type of pile; air 
compressors; steam boilers; trucks; pumps. 
Steel Erectors—Cranes; derricks; hoists; compressors 
welding equipment. 





see 
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Contractors—Mixers; bins; 
ring equipment; hoists; con- 
heating devices; saw 
electric hand saws; vi- 
steel bar cutters and 
machines. 
isons or Plasterers—Hoists; 
ors; mortar mixers; mortar 
scaffold materials; stone 
ier hand, some of the trades 
ut a comparatively small 
equipment, as for instance 
slaziers, and roofers, whose 
is worth at most a few 
indred dollars. 
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are here are three ways in which a con- 
uni tractor can provide the necessary equip- 
iSSes ment ior a job: 
ral He may own the tools, mach- 
lex 0 ge ty ee ge ce ta 
<7 etc., if his financial set-up is ee 
humse h that he can tie up the required 
ara pital, maintain a yard, and service 
tors e equipment. 
bee the He may rent the necessary equip- 
requir from those whose business it is to 
and rent out all types of construction machinery, 
IM pose ls, trucks, etc. 
= He may buy the required equipment at the be- 
ry, €a g of a job and sell it when the job is finished for 
a itever the market will bring. 
: i 
equire ; 
witness ' : > 
: 
shovels 
pumps 
$s; dust 
ile; alr 
Tessors 





uction Co, 


Uy Derricks, ASSISTED BY A CRAWLER, ON A RECENT JOB IN 
New York City 


Any one of these alternatives is open to the contrac- 
tor who uses standard equipment. The second and third, 
lowever, are not applicable to the specialist who executes 
work along certain lines peculiar to himself and involving 
special equipment. In this case the first al- 
ive is the only possible one. 
hough they may not be the most profitable 
the contractor who operates under alterna- 
e201 in a position to know closely what the plant 
I iven job will be. Not so, however, with the 
vho owns his own equipment—for owning 
ntails a number of fixed charges (such as 
rest on investment, amortization, and in- 

vell as direct expenses (such as transporta- 


the use of 
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“HOISTING EQUIPMENT SHOULD BE LocaTED sO THAT THE PRODUCT OF THE MASS 
BY THE DISTANCE TO AND FROM THE Horst THROUGH WHICH THE 


Mass Is CONVEYED MANUALLY Is A MINIMUM” 


tion, repairs, and maintenance), which make the proper 
allocation to a given job uncertain owing to the lack of 
knowledge as to the number and size of jobs to which 
these costs will be charged in a given period of time. 


MACHINERY ACCOUNT SHOULD BE SELF-LIQUIDATING 


The contractor who invests money in machinery 
should see that the account is at least self-liquidating 
by having the machinery at work most of the time and 
by charging adequate rentals to the jobs on which it is 
used. In these days of close competition, the contractor 
who owns his own equipment is prone to undervalue these 
rentals in estimating work and is likely to find, when the 
equipment is worn out, that he has no money set aside 
with which to replace it. If the contractor finds that, 
to keep his plant account out of the red, he must charge 
against his jobs a greater sum than he would have to 
pay to rent the same plant, then he should liquidate his 
equipment. 

The nature or form of the contract which the contrac- 
tor and owner enter into has a bearing on the plant equip- 
ment placed on the job. Whenever the contract is such 
that the owner is interested in the actual cost of the job, 
it becomes necessary to stipulate in the contract some 
definite manner in which the plant cost shall be charged 
by the contractor and paid for by the owner. 

As a rule, the general contractor executes only such 
work as he cannot sublet at a price lower than his own 
estimated cost. However, the characteristics of the 
contractors’ organization regulate this to a large extent. 
The trades which the general contractor usually assumes 
are brick and tile laying, concrete and reinforced con- 
crete; cement work; carpentry; and of late, plastering. 
In order to avoid duplication of expense, the general 
contractor usually installs such hoisting equipment 
as is required for the entire job and rents it to the sub- 
contractors on an agreed-upon basis. 

Broadly speaking, job equipment belongs to one of two 
classifications, either processing or conveying machines 
or tools. Under processing machines are included such 
things as concrete mixing and proportioning plants, 
concrete vibrators, vacuum equipment for concrete 
finishing; riveting and welding equipment used in as- 
sembling steel work; threading machines used by the 























Tne Humpite One-BaG Mrxer, Because or TRADE UNION 
REGULATIONS, May Sometimes BE More ECONOMICAL 
PHAN A LARGER Untt, EVEN On BiG Joss 


pipe trades; grinding machinery used in finishing and 
polishing stone concrete and terrazzo; and drilling equip- 
ment. Under conveying equipment are included trucks, 
power shovels, hoists, elevators, derricks, belt-chains 
or other types of conveyors, pumps and pipe lines for 
concrete transportation, and the like. 


SELECTION OF MOTIVE POWER 


Power generating or transforming machinery is re 
quired for both classifications and includes such equip- 
ment as steam boilers, gas engines, Diesel engines, air 
compressors, electric generators or convertors, and 
electric motors and steam or compressed-air engines. 
rhe selection of the motive power on a construction job 
is dependent upon location, availability of electric 
power, and the equipment the contractor either owns or 
can rent. With the increasing sturdiness and dependa- 
bility of individual gasoline or oil power units, this form 
of power is becoming more and more popular with con- 
tractors because it eliminates all preparatory installation, 
which is necessary when any other form is used. 

The selection of motive power is affected to some ex- 
tent by the rules of the trade unions in the district 
where the job is located, relative to the number of super- 
vising mechanics or helpers which they require the con- 
tractor to employ to man the necessary equipment. 
For example, in northern New Jersey, a hoisting operator 
must be employed on concrete mixers exceeding one- 
bag capacity, regardless of their motive power or whether 
they are equipped with a loading skip. As the opera- 
tor’s rate of pay is $16 per day, it is often more eco- 
nomical to make concrete slowly with a one-bag mixer 
rather than to perform speedier work with a larger mixer 
but with the added cost of the operator. 

In some cities, the wiring of electric hoists for years 
was done mostly by the hoist rental companies with 
union electricians who were employed steadily by them 
and who knew the most economical methods of wiring 
this temporary equipment. In recent years the electrical 
unions have required this wiring to be done by electrical 
workers employed by the electrical contractor on the 
job. These workmen are rarely as efficient on this type 
of wiring as were those who made it a specialty, with the 
consequence that the cost of the initial hook-up has 
made it more economical on many jobs to use gasoline 
or Diesel-driven hoists. 

In New York City, in hoisting or lowering equipment, 
such as tanks, boilers, and so forth, where the capstan 
winch on the delivery truck is used (and operated by 
the chauffeur), a hoist operator is required to stand by. 

Since, as already stated, the use of machinery is es- 
sentially a labor-saving device, it is necessary to plan 
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the location and type of conveying equipment s0 ag , 
effect the greatest saving. 


MECHANICAL HORIZONTAL CONVEYORS NOT LIKEry 
TO BE ECONOMICAL 


Mechanical means for conveying materials hori, 
tally have frequently been tried, particularly for handjip, 
concrete, such as high gravity counterbalanced chyte 
belt conveying units, pipe lines through which the cop. 
crete is pumped, or buckets conveyed on cableways. 4, 
a rule, these methods prove economical only when th 
yardage of concrete handled is of sufficient magnityg, 
to absorb the high cost of plant installation and opera- 
tion. Usually such is not the case in building wor 
where the average thickness of the concrete is small an¢ 
frequent shifting of heavy and bulky equipment is neces 
sary. 

A very effective piece of equipment for which cop 
tractors are constantly finding new uses is the crawler 
or truck crane. This crane, because of its extreme 
mobility and self-contained characteristics, can be mag 
to do useful work the minute it reaches the job. Th, 
greater reach and capacity which the newer mode 
possess have greatly increased their usefulness. Fo, 
instance, for the erection of structural steel frames, a 
cessible on all sides and not over about 100 ft in height 
these cranes have displaced guy derricks and reduced 
both the time and cost of erection. They have served 
also to broaden the use of the ‘‘skull cracker’ as a tool for 
wrecking masonry structures. 

In laying out the conveying and hoisting plant for a 
building operation, the aim in general is to reduce t! 
amount of manual handling and conveying to a mini 
mum. Accordingly, the materials should be delivered as 
near their final location as the job conditions permit 
and they should be received in such sequence and s 
stored as to minimize rehandling. Consistent with 
these conditions and job requirements, the hoisting equi 
ment should be located so that the product of the mass 
by the distance to and from the hoist through which th 
mass is conveyed manually is a minimum. 

Processing equipment, strictly speaking, involves all 
tools used by the workmen. Whereas tools were ong 
nally actuated by man power, a great many of them 
are now power driven. For example, there is the air 
electric, or gas driven hand drill which replaced the bul 
point and sledge; the all-too-well-known air hammer 
for driving rivets; the power hand saw; the air brush 
the rotary grinder and polisher; the power threading ma 
chine; and many others too numerous to mention, which 
are supplaucing the hand operated tools and increasing 
the rate at which a man can do a given type of work 
The reduced cost of production which any new labor 
saving machine would bring about, however, is offset t 
a degree by the rulings of labor organizations, wiuci 
(by agreement with employers or otherwise) successiull) 
put into effect corresponding reductions in the number 
of work hours per week, limitations on production and 
increased rates of pay, all designed to protect the pe 
tential earning power of the members of their orgatl 
zations. 

From the foregoing, the conclusion may be drawn (at 
the prime purpose of plant layout in building oper 
tions, namely, economy, is more or less impaired by jo 
conditions (such as location, plan, size, height), labor 
requirements, local laws relating to construction work 
and the organizational set-up of the contractor. — 
by careful planning of the job as a whole, and ©! oe 
requisite equipment to carry it out, can the maximu 
benefits inherent in the use of machinery b« realized 
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Sewerage Works for Flood Pro- 
tection at Springfield, Mass. 


From A PAPER ORIGINALLY PRESENTED BErore THE NorRTHEAST SECTION 


By Frank A. Marston 


MemMBER AMERICAN Society or Civit ENGINEERS 
ConsuLTING ENGINEER, METCALF AND Eppy, Boston, Mass. 


OR many years, the low-lying 

North End section of Spring- 

field, Mass., has been pro- 
tected from flood by a dike along the 
Connecticut River. This structure 
was overtopped in November 1927, 
and was later raised. In March 
'936, however, the river rose to a 
height of 6 ft above the flood crest of 
027. The North End section of 


high river stages. 


the city was again flooded, also the 
lower part of the business district, 
and part of the South End, the 
water covering in all about 800 acres. 

[he widespread damage and distress caused by this, 
the greatest flood on record at Springfield, brought about 
, flood relief project under the direction of the U. S. 
Engineer Office. This project involved raising and 
strengthening the North End dike from the northerly 
city line to North End Bridge, the building of a new dike 
thence to Clinton Street, and the building of a reinforced- 
merete cantilever-type wall from Clinton Street to 
Cypress Street (Fig. 1). 


NEW PROTECTIVE WORKS ALONG RIVER 


Land along the river front between the railroad bridge 
and Memorial Bridge is naturally at a sufficient elevation 
to be above flood level and needs no further protection. 
South of Memorial Bridge additional protective works 
ire to be built; plans for these have been prepared by the 
Engineer Office, and the contract for construction has 
just been awarded. For the most part these works will 
consist of low concrete flood walls, earth dikes, and pro- 
visions for setting sand bags or stop logs in such open- 
ings as are necessary. In addition, a large closed masonry 
conduit must be built to enclose Mill River for a distance 
{some 1,200 ft at the outlet end. The new project also 
includes the building of a concrete flood wall to replace 
the existing earth dike along the river front in Chicopee 
and Springfield north of North End Bridge, together with 
0 It of new earth dike near that bridge, making a total 
length of about 9,000 ft of new protective works. 

the first flood relief project was well under way but 
wot completed to the point of affording full protection 
when the flood of September 1938 occurred following the 
iurricane. Not only were the new dikes incomplete but 
tie earthwork had not yet consolidated sufficiently to 
salely withstand the strain of high water, and the dikes 
were reintorced with sand bags to make them secure. 
Manhole covers were weighted down and sand bag 
“ams were built to enclose an area over the Washburn 
Street sewer outlet which, it was feared, might burst as it 
nad hot yet been reinforced. 

_ Although the crest of the 1938 flood was nearly 2 ft 
— thar that of the 1936 flood, it was over 3 ft higher 
than that of 1927. Because of the lower river level and 
““ Protective work accomplished, the area of the city 


LOOD protection for Springfield, 

Mass., involves not only dikes and 
walls to keep the Connecticut River within 
its banks, but also works to prevent the 
river from entering the city through sewers 
and to pump out the sewers at times of 
It is with the latter 
works, construction of which is now 
about completed, that Mr. Marston's 
article is primarily concerned. In ad- 
dition to descriptions of the backwater 
gates and pumping stations, various 
interesting hydrologic data are included. 


that was flooded was 
only about 50 per 
cent of that covered 
by the previous flood. 
Even then, 6,000 or 
more families were 
evacuated, many in- 
dustrial establish- 
ments were inun- 
dated, and the city’s 
highway structures 
and sewers suffered 
heavy damage. 


DIKES AND WALLS 
NOT ENOUGH 


The solution to the 
problem of protect- 
ing the city of Spring- 
field from damage by 
flood waters has not 
been confined to the 
building of dikes and 
walls to keep the 
river within its banks. 
It has involved, in 
addition, the con- 
struction of works to 
prevent the river 
from entering the 
city through the 
sewers and the build- 
ing of works to pump 
out the sewers at 
times of high river 
and avoid flooding 
within the city by 
sewage and storm 
water. Design of 
these sewerage works 
has required consid- 
eration not only of 
the heights to which 
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FLOOD PROTECTION WoRKS, 
SPRINGFIELD, Mass 
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wae A ‘ © erds of high water 
in the Connecticut 
Fic. 2. ELEVATIONS REACHED BY CONNEC River at Spring- 


ricuT RIVER AT SPRINGFIELD, 1854-1938 field are available 
since 1854. Three 
notable floods 
have occurred in 
recent years—in 
November 1927, in March 1936, and in September 1938. 
Figure 2 shows the high-water elevations (at 1-ft inter- 
vals, fractions omitted) reached during the period 1854 to 
1938 for each month. The full line shows elevations 
reached once in 85 years, while the dash lines indicate 
those reached twice or more during the period. Floods 
have been more frequent in the months of March, April, 
and May, but high water may occur at any time. 


Full Line Indicates One Occurrence in 85 
Years; Dash Lines Indicate Two or More 
Occurrences, as Shown 


CONDITIONS CONTRIBUTING TO MAXIMUM RUNOFF 


A high rate of runoff is more likely to occur when the 
ground is sealed with ice or frost and depressions are 
filled so as to prevent absorption of water and retardation 
of runoff. At such times the influence of vegetation in 
holding back the flow is also at a minimum. While a 
considerable runoff may result from a warm rain falling 
upon snow which may be melted and added to the 
precipitation, this is usually not as effective in producing 
a high runoff as an intense rain upon an ice-coated or 
lrozen suriace 

Winter storms are rarely of high intensity and do not, 
according to the Springfield record, approach the ex- 
treme intensities of cloudburst rains which occur during 
the warmer portions of the year. The combination of 
high river elevation, moderately intense rain, and a high 
runoff coefficient, which will occur during the colder 
months, is likely to be most significant for estimating the 
rates at which storm water may have to be pumped into 
the river when in flood. The heavy rain and high runoff 
following the hurricane of September 
21, 1938, which occurred at a time of 
high river elevation, was most unusual. 

Detailed studies of rainfall intensities 
occurring during flood stages of the river 
show that for a river height of El. 55, 
a rainfall intensity of 0.5 in. per hr for 
10 min may be expected during the 
winter months about once in 13 years. 
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comparatively low elevations, a rise in the rive: to py 
50, accompanied by heavy rainfall, is sufficient Cause 
storm water to surcharge the sewers to an uncicsirabje 
extent. At certain higher stages of the river it is adyap. 
tageous to pump sewage from the trunk sewers even wher 
there is no surface-water runoff, the extent of th pump- 
ing depending upon the height of the river and the loca. 
tion along the river front. 

Sewage and storm water now discharge into the Cop. 
necticut River through 13 outlets between the ( hicopee 
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Fic. 3. ESTIMATED FREQUENCIES OF SIMULTANEOUS Occre- 
RENCES OF 40-MIN RAINFALLS AT INDICATED INTENSITIES aw 
HiGH WATER IN CONNECTICUT RIVER DvuRING WINTER Monrzs 


line on the north and the Mill River on the south (Fig. | 
The four northerly sewer outlets are already served by 
two pumping stations. When the river rises to El. 49 or 
higher, a valve is closed by hand in the Laurel Avenw 
sewer, backwater gates close automatically in the Wason 
and Rowland Avenue sewers, and the flow in these sewers 
is discharged through a marginal sewer or directly to th 
existing Rowland Avenue pumping station (115-mgd 
capacity), where it is lifted and forced into the river 
Backwater gates also close in the Washburn Street sewer 
and the flow in the sewer passes to the existing Washbum 
Street pumping station (54-mgd capacity), where it is 
pumped to the river. Both these pumping stations 
operated continuously during the 1938 flood. 


MAJOR FEATURES OF THE PROJECT 
The project now nearing completion includes four new 
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Other estimated frequencies of the si 
multaneous occurrence of 40-min rain- 
falls, at various intensities, with high 

















water in the river, during the four winter +h \ » 

months (December—March), are shown x \ x 

in Fig. 3. Thisis based on 44 yearsof *!|) | \ \ 

record, 1892-1936. While such rela iit | 7 

tions furnish no direct basis for com- *!|) | y 

puting runoff, they are an aid in deter- | | 9 5 

mining for each district the rainfall, iW : | 
. . : . Scale in Feet 

runoff, and pumping capacity for which : 1 

provision should be made. | ae PaReGEnnenerr-ermaare: 3 


In certain sections of Springfield, 
where the land and basements are at L 
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th connecting sewers, 
gate chambers, and 
miscel us structures, all de- 
signed lect the sewage and 
doen r from 9 trunk sewers 
' urge it into the river 
juring high water. See Fig. 1. 

Backwater gates have been 
nstalle the Clinton and Cy- 
eee Street sewers, and a con- 
of 48-in. rein- 


backw 


and dl 


press 


necting wer 
forced-concrete pipe has been 
built along the mver front to 


carry sewage and storm water 
irom the Cypress Street sewer 
tothe new pumping station built 
near the outlet of the Clinton 
Street sewer, where the com- 
bined flow from the two sewers 
will be pumped into the river. 
lhe connecting sewer is laid at 
such a grade and in such a loca- 
tion that it can later become a 
art of the Connecticut River 
intercepting sewer—a facility 
that will be required when the 
entral sewage treatment plant 
now under construction goes 
into use 

Backwater gates have also 
been installed in the Elm Street 
sewer and the two Union Street 
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The general type of double 











backwater gate structure is illus- 
trated by a typical longitudinal 
section in Fig. 4. The under- 











ground concrete structure en- 





closes two wooden gates held in 





















place by bronze bushed cast- 








akc aE iron hinges. Each gate has a 
= thick rubber gasket to aid in 
Right Angle producing watertightness. 
lf 








7| The Clinton Street and Union 
Street pumping stations each 
have three vertical-shaft mixed- 

























































































El 70.00 . . : 
; = . flow centrifugal pumping units, 
- Oe foe ~~ of 30-mgd capacity each, di- 
( obdare | rect-connected through right- 
tee oo aS \ | angle reduction-gear units to 
Ce} _ : horizontal-shaft 6-cylinder gaso- 
oN? /o| Ube Bate | line engines. A pump floor plan 
OOF meen 7 | ek. te > of the Union Street Station is 

a a o shown in Fig. 5. 
a 75 Mgd Pump Fi The Phelps Avenue pumping 
5 station is of the same general 
0 ‘| type, but has four pumping 
] : units, two of 30-mgd capacity 
ie | each, and two of 75-mgd ca- 
* 5 pacity each. A cross-section of 
0 °.-.¢| this station is shown in Fig. 6. 
x ail The two large pumping units 
Fic. 6. Typrcat Cross-SecTION oF PHeLps Avenue are of particular interest because 


PuMPING STATION 


sewers, and a 48-in. connecting sewer has been built from 
the Elm Street sewer through Columbus Avenue to Union 
Street, to carry the sewage and storm water during flood 
periods from Elm Street to the pumping station in Union 
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Suction Conduit 
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PLAN OF Pump Room FLoor, UNION STREET 
PUMPING STATION 

Relative Arrangement of Pumps and Motors in This Station Is 
Similar to That Shown in Fig. 6 


\ 


wil be pumped into the river. 


River intercepter. 


Steet, where the combined flows from all three sewers 
This connecting sewer, 
aso, will serve ultimately as a part of the Connecticut 


the central section of the river front will be served by 


the 


‘ie Phelps Avenue pumping station, which will handle 
combined flow from the two large sewers which 


wormally discharge opposite the foot of Worthington 


sueet and at Bridge Street. 
Backwate: 
Street and 


completed 


r that point. 


gates are located in the large sewer in York 
‘he fourth pumping station is practically 


of the unusual size and capac- 
ity of the right-angle gear 
units, designed to transmit about 340 hp with a speed 
reduction from 1,200 rpm to 227 rpm; and because of the 
large size of the gasoline engines, designed to develop 425 
hp at 1,200 rpm. 

The York Street pumping station is of a type similar 
to the Union Street station, but has two pumping units of 
30-mgd capacity each and two of 15-mgd capacity each. 
The two smaller units will be driven by 3-cylinder, verti- 
cal, 4-cycle Diesel engines equipped to operate either on 
fuel oil or sludge digestion gas. A third Diesel engine 
operated pump is being installed in this station as a part 
of the sewage treatment plant project. 

Electric current will normally be used in all stations for 
lights and small power requirements, such as the opera- 
tion of the mechanically cleaned racks. However, each 
station will be provided with a 15-kw gasoline-engine- 
driven generator set for standby power in case of failure 
of the electric power. The original studies were based on 
the use of electric power to operate the main sewage 
pumps, but it was later found that very substantial ex- 
pense would be involved in providing the necessary elec- 
tric power feeders, and therefore gasoline-engine drives 
were adopted for all except the two smallest units. 

The pumping-station buildings have been constructed 
with substructures of reinforced concrete and super- 
structures of steel frame and brick masonry with lime- 
stone trimmings. Glass block construction replaces the 
usual steel sash windows. 


ADMINISTRATION OF PROJECT 


The sewerage works are being built by the city as a 
Public Works Administration project, and are estimated 
to cost $1,158,000. The work is under the direction of 
the Board of Supervisors of the Department of Streets 
and Engineering, Cornelius W. Phillips, superintendent. 
As previously mentioned, the flood protection work 
along the river is a separate project under the direction of 
the U. S. Engineer Office. 














Portland Cement Stabilization Ap- 
plied to Foundation Construction 


FROM AN AppRESS BEFORE THE SAN FRANCISCO SECTION 


By F. B. Butter 


Caprain, Corps or Enorneers, U.S. Army; Mitirary ASSISTANT, 
U. S. Encineer Orrice, San Francisco, Cacir. 
EVELOPMENT of plans for the construction 

of a heavy and complicated structure in the San 
Francisco District of the U. S. Engineer Depart- 
ment produced an interesting foundation problem. 


Che difficulty was due to the fact that an existing sup- 
porting block for an exceedingly heavy but meticulously 
leveled mechanism could not be disturbed in placing 
the foundation for the new structure. Incidentally, the 
dead load to be carried by the new foundation amounted 
to over 14,000 tons, plus an impact of tremendous but 
indeterminate amount. 

[he material in which work was to be performed was 
an extremely fine dune sand which, however, graded 
quite uniformly from a minute clay content to sand 











LEVELING Orr A LAYER OF BACKFILL 


structed. The first was the Jorgensen (chemical 
method; the second, stabilization with portland cemen 

The former method possessed many advantages, oj 
which the principal one was that the surrounding mas 


























grains of 2 mm in diameter. The foundation block could be solidified without excavating around the exis 
for the mechanism already in place e deacncienetenall ee 
(Fig. 1) extended 18 ft below grade, ‘. 45'6" | ane 
° . Cut Out Stabilized () 
and the area surrounding it had been Material for Footing 25'6" ’ : 
ack; 7 ate? » # 4 + + 1s + at 4 
backfilled with the native material, é WE oie ae |e a 
tamped under tractor and roller action. \ Hee Block Ei 190.0 , 
Footings placed directly on this mate ° } es ae : 
rial, even if spread to the limits of the et . 
vy > 6 ° wet 
available area, would have produced . 4s alts : 
excessive settlement. If the footings Sal r 
" ‘ , . r) pe 
for the new structure (which, inciden- ie 
tally, was not concentric with the ~~ . “ony 
- - rn Lit 
mechanism base) were founded at an Undisturbed Sand ° a: 
E1715 | 


elevation above the bottom of the 
block, it was feared that the sand, in 
compacting, might produce movement 
which would tend to destroy the per 
fectly uniform level of the rotating 
mechanism. Driving of piles in the 
sand under these conditions presented similar difficulties. 

Consideration was therefore given to two possible 
means of developing a sufficiently strong and compact 
mat to support the footing loads by stabilizing the native 
material surrounding the foundation block already con- 
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CEMENT 


DISTRIBUTING AND SPREADING 


Supporting Block,” in Place at Beginning of Operations, Is Circular 





























> 1. Typrcat RADIAL SECTION OF FOUNDATIONS 
Dimens 


Locations of Footings Vary from Point to Point About the 


ing foundation. The estimated cost, however, was ver 
high. Careful study indicated that the foundatio 
block could be uncovered with a better than reasonab! 
factor of safety, thus permitting complete excavation and 
subsequent stabilization of the backfilled mass with 
portland cement. Since the latter procedure had a dis 
tinct advantage over the use of chemicals in the matter ol 
cost, it was determined to do the work along lines that 
had been developed recently for soil stabilization " 
highway construction. 

Laboratory analysis of the sand developed the act 
that sufficient strength would be developed with an > 
per cent admixture of portland cement. As a factor 0! 
safety to compensate for field manipulation, an admixture 
of 10 per cent was decided upon. 

The next step was the determination of the elevation 
which should constitute the plane of division betweet 
the stabilized backfill and the reinforced concrete loot 
ings of the new structure (Fig. 1). Based on cost et 
mates, it developed that 8 ft of backfill was the economt 
point of division. The excavation around the block 
was done by dragline and presented no difficulties 
Despite the fact that computations for the suppor” 
power of the undisturbed sand indicated reasonable 
safety, hourly levels were taken on the f yundation 
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der to detect immediately any indication of 
oyverncnt. Parenthetically, none developed, and a test 
‘ating mechanism through the full circle showed 
tions of not more than '/». sec from horizontal. 


{ETHOD FOLLOWED IN PLACING BACKFILL 


ng the backfill, the material was worked in 6-in. 
lavers. Material was cast into the pit with a clamshell 
bucket and leveled off to the required thickness with a 
bulldozer rhe 10 per cent portland cement content was 
distributed uniformly over the area. Distribution 
was by hand, sacks being emptied in precise areas of a 
checkerboard pattern. As no reasonable machine method 
; distribution could be developed, this operation was 
he slowest and most costly part of the whole process. 
\fter the cement was spread, the sand and cement were 
mixed with a harrow and disc plow drawn in tandem by a 
tractor. It took eight passes of the mixing apparatus 
effect the desired mixing. 

Next, the material was sprinkled to obtain the re- 
wired moisture content. Specifications called for the 
use of a meter in this operation, but sprinkling “‘by eye”’ 
jickly proved to be more satisfactory than this refine- 
ment. The moisture content for maximum compaction 
was 12 per cent. Following the wetting, the layer was 
tamped with a tractor-drawn sheepsfoot roller. The 
weight of 1 cu ft of sand with a 10 per cent cement ad- 
mixture under laboratory conditions of compaction was 
») Ib. Samples taken regularly during the work show 
iat field operations as described here produced a mini- 
num weight of rolled material of 115 Ib per cu ft. 

\s soon as the desired compaction was obtained, the 

cle was repeated—hackfilling, spreading, mixing, 
wetting, rolling. Two 8-hour shifts were worked. Asa 

g measure, the final 
peration at the termina- 
f a day’s work was 

the spreading of a layer of 
sand. It was feared that 
the successive operations 
might have a deleterious 
flect upon layers in the 
process of setting, but re- 
sults proved these fears to 
be groundless. Though no 
res were taken, observa- 
ns were made where it 
ame necessary to cut 
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MIXING SAND AND CEMENT 
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CoMPACTING—THE LAstT STEP IN THE CYCLE 


into the compacted material, and the mass was found 
to be uniformly hard and compact. The whole mass 
apparently set into a remarkably homogeneous block. 

Naturally, with the mixing methods that were em 
ployed, considerable variation would be expected in the 
compressive strength of the material. Test cylinders 
taken from each layer as it was mixed, showed 28-day 
strengths varying from a minimum of 250 lb per sq in. 
to a maximum of over 800. The average of 13 cylinders 
at 7 days was 275 lb; the average of 6 cylinders at 14 
days, 392 Ib; and the average of 15 cylinders at 28 days, 
456 Ib. One bearing test was made on the stabilized 
material, and with a loading of 18 tons per sq ft over 
an area of 3 sq ft the 
settlement was 0.0011 ft. 
The foundation design 
called for a loading of 4 
tons per sq ft. 

The estimated cost of the 
stabilized material was 
$2.62 per cu yd. The ac- 
tual cost on 4,000 cu yd in 
place was $2.54. The only 
comparison that can be 
drawn on costs for this type 
of work is from reports on 
highway construction, 
where working conditions 
are naturally much more 
favorable. It is of course 
much easier, cheaper, and 
simpler to do this work on 
long straight lines than to 
follow continuously around 
in a circle, where changes 
WETTING; N must be made in equipment 

ING COMPLETION for each successive step. 

Ona roadway job completed 

in this vicinity a year and a half ago, where the width of 

road was 20 ft and the stabilized course was 6 in. deep, 

the cost per square yard was $0.3675. Translating this 

to a cubic yard basis, we get approximately $2.20. It is 

believed that these figures compare favorably and indi 

cate that in any foundation work of this type costs of 
from $2.50 to $2.60 per cu yd could be anticipated. 

In conclusion, mention should be made of the coopera- 
tion and assistance of R. D. Rader, M. Am. Soc. C.E., 
who served as consultant both on investigation and on 
construction. 
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Wind-Tunnel Classifier for 


Sand and Silt 


Inexpensive Apparatus Sorts Granular Materials for 


Laboratory Use 


By Georce H. Orro 


and HunTER Rowuse, Assoc. M. Am. Soc. C.E. 


RespectiveELy AssIsTANtT GEOLOGIST AND AssociATE Hyprautic ENGINEER, CooPEeRATIVE 
Lasoratory, U. S. Sort ConservaATION Service, CALIFORNIA INSTITUTE 


or TECHNOLOGY, PASADENA, CALIF. 


ETHODS of sorting granular material according 
to particle size have long claimed the interest 
of a number of professions’. Sieves are widely 

used as a means of laboratory analysis, and on a large 
scale are well adapted to commercial sizing of gravel and 
crushed stone. However, sieving becomes less satis- 
factory for quantity separation as the material decreases 
in size, and it is particularly difficult to obtain well sorted 
separates with sieves finer than 200 mesh; furthermore, 
large variations in the shape or density of particles may 
cause undesirable complications. These difficulties are 
largely overcome in hydraulic separation, either air or 
water being used as the distributing medium. Such 
methods have reached their highest development in the 
abrasive and mining industries, but the various patented 
devices developed by them are generally designed for 
specific separations on a commercial scale. 

The increasing need for a simple, dependable, and in- 
expensive classifier has become particularly apparent in 
the sediment-research laboratory, where a wide assort- 
ment of sand and silt separates is required in sufficient 
quantity for experimental investigation. As has been 
demonstrated at the Pasadena laboratory of the Soil 
Conservation Service, U. S. Department of Agriculture, 
artificial mixtures of any desired type can readily be 
prepared from a series of well-sorted separates differing 
in average diameter by a small increment. Since the 
material required by this laboratory includes sizes finer 
than 200 mesh, and since it is used exclusively in hy- 
draulic experiments, a method of sorting based on set- 
tling velocities has been developed, with equipment 
constructed at low cost in the laboratory shop. 


THE PRINCIPLE AND DESIGN OF THE CLASSIFIER 


This method utilizes the fact that sand and silt particles 
dropped in a horizontal stream of air are distributed 
approximately in accordance with their ‘hydraulic 
size’’—that is, according to the diameter of spheres having 
the same density and the same velocity of fall. That 
the resulting distribution is not exact is due in part to 
the presence of eddies in the air stream. The latter 


Fic. 1. Scuematic LONGITUDINAL SECTION 


THE WIND-TUNNEL CLassirire 
Operator Is Transferring Separates | 
Pans to Storage Containe: 


influence has been reduced to a minimum through the 
use of a tunnel having a carefully rounded bell entrance 
a fan at the downstream end drawing a steady flow 
of air through the structure (Fig. 1). As shown in Fig 9 
the tunnel is rectangular in section, the inner surfaces o 
the sides and top being smoothly joined and enameled 
A gravity-feed hopper, located near the beginning » 
parallel flow, discharges the sediment in a thin, uniform 
sheet extending nearly across the section. The 4 " 
from the hopper can be started or stopped abruptly | 
means of an external spring seal, while interchangeabj: 
orifice strips permit regulation of the rate of feed betwee 
the limits of 60 and 100 lb per hr. The entire bottom 
the tunnel consists of a grid so shaped and finished as t 
prevent the accumulation of sediment on the upper 
edges. Grains falling to the floor therefore pass at onc: 
through the grid to the collecting pans. In order 
avoid the effect of wall influence on the separatic: 
partitions are so located in the grid and in the pans that 
all material falling within 3 in. of either wall can be dis 
carded. Doors at pan level seal the tunnel sides during 
operation. A 15-in. duct fan, driven by a sealed, rubber. 
mounted, '/19-hp motor, provides a maximum air velocit 
of approximately 2'/, ft per sec. This can be reduced 
to any desired magnitude by a diaphragm throttle 
made of three pivoted sheet-metal sections. 

A white Nevada foundry sand has been selected for 
the quantity production of separates, because of its 
uniformity of density, mineral composition, and sha; 
of grain. This sand contains 99 per cent silica, has well 
rounded grains in the coarser sizes, and varies in nomina 
diameter from essentially 0.02 to 0.6 mm. Prior to th 
construction of the wind-tunnel classifier, 5 tons of th 
original material had been partially sorted by passing 
through a power-operated sizing device containing 
screens of 28, 35, and 48 mesh. Subsequent experience 
has shown that the present classifier will sort materia 
as large as that passing the 28-mesh screen—preliminar) 
screening being necessary, of course, to remove foreig! 
matter that might clog the hopper orifices. 

At present the routine procedure of classificatio! 
is as follows: Thoroughly air-dried 
screened material is first passed throug’ 
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the danger of silicosis.) 
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each pan has an essentially nor- 
mal distribution, except for a very 
small percentage of dust tails, 
under which circumstances the 













openil Fairly sharp breaks in 
the amount of sand collected in 
the pat will now be found near 
both ends of the tunnel; the po- 
sition of the upstream break de- 
sends upon the screen used in 
PIER cleanin: the original material, 
ates fron and that of the downstream 
ers break upon the number of sepa- 





median and the geometric mean 
diameters for every separate co- 
incide at the 50 per cent line. 
Since a vertical line represents 
perfect sorting, the deviation of 
each curve from the vertical is a 
measure of the size dispersion 
about the geometric mean. The 
dispersion will be seen to increase 














rates removed after the run with 
the throttle nearly closed. The 


contents of all pans before the 
frst break and beyond the second 
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slightly with distance from the 
point of feed, owing in part to 
an increase in turbulence along 
the tunnel boundaries and in part 
















to the fact that the smaller sizes 
are more angular than the larger 
and hence show greater effect of 











shape in hydraulic versus sieve 
classification. A plot of the geo- 
metric mean diameter as a func- 
tion of the horizontal distance 










from the feed slot to the middle 
of each pan (Fig. 4) is evidence 













of the smooth progression in size 
secured by the classifier. 
For precise results, the room 














ten are now rejected, separates being 
—~ obtained from the remaining 
faces of pans. Material caught in the 
ameled. wall sections is added to the 
ming ot other rejected material, which 
— may be mixed and passed again 
he flow through the classifier when a suf- 
pty . ficient quantity has accumulated. 
—— In this manner 25 or more sepa- 
between rate grades are obtained, each 
ne differing in average size but pos- 
Rd 88 to sessing almost the same degree of 
pa sorting as the next finer or coarser 
1ce 





in which the work is performed 
























grade. The separates are stored 
in 5-gal cans, samples for control 
analysis being taken from each 
can by means of a Jones sample 
splitter. 


der t 
aration 
ans that 
| be dis 
s during 
rubber- 
velocity 
reduced 
hrottle, 


cted for 
> of its 
d shape 
as well 
nomina 
r to the 


s of the 


logarithmic form of the normal error law. 


Sieve Mesh 
250200 170 150 115 100 80 65 60 





Although the wind-tunnel method of classification 
yields hydraulic rather than true geometric separations, 
the shape and density of the sediment in use by the 
laboratory are such that sieve analyses furnish more than 
a qualitative measure of the degree of sorting obtained. 
In Fig. 3, for instance, will be found a typical set of 
cumulative distribution curves for the final separation 
with open throttle; these correspond to the usual “per 
cent finer’’ curves, but are plotted on logarithmic 
probability paper in order to yield a linear graph for the 
It will be 
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should be at least twice as long 
and several times as wide as the 
tunnel itself, to permit quiet cir- 
culation of air. Drafts, needless 
to say, must be avoided. Best performance will re- 
sult if the tunnel is placed symmetrically in the room, 
with as much free space as possible around the bell 
entrance. The temperature should be reasonably con- 
stant for all runs, although variation in temperature 
will affect only the very fine sand and silt sizes; indeed, 
test runs with a 
35 F difference in 
temperature 
showed no meas- 
urable _displace- 
ment of material 
coarser than 0.1 
mm, while in the 
finer range the 
greatest change in 
mean diameter in 
any one pan was ~~ 
about 5 per cent, 
or some four times 
the probable error 
of mechanical 
analysis. Control 
analyses of the material caught in the various pans over 
a six-month period of operation indicate that with ordi- 
nary care the variation in mean diameter and degree of 
sorting will be no greater than two or three times the 
probable error of analysis. 

Aside from the dependability of results, the great 
advantage of this form of classifier lies in the economy 
of construction and operation. Material for the unit 
now in use cost approximately $50, and it has been 
operated by one laborer for the past year. Needless 
to say, this design can readily be adapted to other re- 
quirements by modifying dimensions or fan capacity. 
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How Providence Did It 


“Will of People’ Chief Factor in Bringing National Traffic Safety Award to Rhode Island City 


By Raven W. Eaton 


Trarric ENGINEER, C1 


HE City of Providence, R.I., was the 

winner of the Grand Award among 

all American cities in the National 
lraffic Safety Contest for 1938 conducted 
by the National Safety Council. The an- 
nouncement was made March 30, 1939. 

In achieving this distinction, Providence 
had to overcome very keen competition, 
for the great majority of cities in the 1938 
contest showed a radical reduction in 
motor-vehicle accidents over previous 
years. In Providence, the number of 
motor-vehicle fatalities was only 16—a 
rate of 6.3 per hundred thousand of popu- 
lation. This was the lowest rate estab- 
lished in any city of 250,000 population or 
greater, in any recent year. It was nearly 
[6 per cent lower than our best previous 
record, made in 1934, and compares with 
an average rate of over 15 per hundred 
thousand for all cities in the contest having 
over a quarter of a million population. 
Accidents involving personal injury (not 
fatalities) were reduced by some 47 per 
cent from the previous year, and from the 
average of five previous years (Fig. 1). 

In recognition of the reduced accident 
hazards in the Providence area, a reduction of 20 per 
cent in insurance rates for the standard automobile policy 
was announced early in 1939. Activity in the accident 
wards of our hospitals has dropped off notably, and the 
‘“tow-car’’ business is in a severe depression. 

On every hand in Providence there is evidence of a new 
attitude among the various users of the highways. | 
doubt that any stranger could operate an automobile here 
for a day without sensing this condition. If I rightly 
judge this attitude, it means something very important, 
because without the will of the people behind it, our 
safety effort could not have achieved its present measure 
of success. A recent Gallup poll seems to indicate that 
among all classes of our people there exists a determina- 
tion to do something about the problem of automobile 
safety. If this is so, a heavy duty rests upon public 
officials and others interested in the problem to give 
leadership to this popular desire, and to offer means 
whereby it can become effective. 

For years Providence people had been to a considerable 
degree safety conscious, and had been proud of the stand 
ing of their city in traffic safety. The city had won na 
tional recognition in 1933, 1934, and 1935 (as winner 
among the cities of its population group in the National 
rraffic Safety contests), but in 1936 the toll of automo 
bile fatalities increased materially, and in the first 11 
months of 1937 more people were killed than in any other 
year in recent times. Our leadership in this respect was 
lost, and our people were wondering what—if anything 
was going to be done about it. Late in November 1937, a 
program was determined upon and was announced by 
the Bureau of Police and Fire. Prior to this announce- 
ment, the problem was fully discussed with the local 
newspapers, who promised their full cooperation—a 
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promise that has been generously carr 
out. The Governor’s Committee on Stree: 
and Highway Safety was strongly behjn, 
the project, as was also the Automobile (jy, 
of Rhode Island. 

Attention should be called to three thino. 
which appear to have been vital to the sy 
cess of the drive: 

1. The Superintendent of Police place 
the leadership of the campaign in the hang 
of a deputy superintendent—in other words 
a man who outranked any captain. 

2. The campaign was announced to las; 
six months to combat any idea that it was 
to be of brief duration. We were all 
rather afraid of the word “campaign,” a 
indicating an effort that would have a 
early end. As a matter of fact, after th, 
first few months, no one had any idea 
allowing any part of the activity to be 
laxed even at the end of six months 

3. Arrangements were made to let th 
public know frequently of the saving ¢ 
fected in accidents and injuries, whi 
was substantial from the beginning 

I cannot overemphasize the importan 
of the cooperation given by the newspapers 
Without it we could not have got anything like the r 
sults we did get. My clipping file shows, for the year 
1938, a total of 13,091 column inches, divided among &! 
articles—about 81 full newspaper pages. Of course : 
hard-headed newspaper man would devote this amount 
of space to anything unless the public was interested 
but the thing works in a circle once it gets started 
Also, the work done by our three radio stations should 
not be overlooked, as they put out a great deal of put 
licity throughout the year, and are still doing so. 

The Superintendent of Police and his deputy prepar 
and sent out a large number of letters—to the pastors 
all churches, to civic and other clubs and organizations 
and one addressed to householders, which was distribut 
to more than 60,133 homes. A courtesy card, explaining 
the campaign and requesting cooperation, was handed 
to great numbers of drivers. Many talks were given ix 
fore various organizations and over the radio. Tl 
‘‘school squad” swung into action, and the children wer 
asked to take the message home. 


WIDESPREAD SUPPORT FOR CAMPAIGN 


Evidences of support were widespread. Many 
sponses were received, and cooperation was urged ! 
great numbers of churches, clubs, and other organiza 
tions. Soon it was possible to give out preliminary figure 
showing the reduction in injuries, and these had ar 
markably good effect in convincing the public that t 
campaign was worth while and should be supp: yrted Th 
final figure for the month of December 1937 showed é 
reduction of more than 44 per cent in the number o! pe 
sons injured. 

The slogan was ‘“‘Not over 20-25 miles-per hour 1 Oe 
city,” which the public promptly shortened t Not ove 
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died, so our record went back 
to 111 davs 

We all had been somewhat 
atraid of ov eremphasis on this 


ny fre matter of “days without a 
ged in latality” and of the reaction 
yaniza when the period should end. 
figures However, the percentage of 
dar reduction in injuries in July 
at “ was nearly as high as in any 
| hy month of the campaign. I for 
ywed 4 one believe that this publicity 
of per device actually saved lives 

_ and injuries. I don’t know 
‘in the ‘iten | heard the remark, 
yt ovel to be the one to 


t record.”’ 
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e reception given to this limit was on the whole 

There were some, of course, who said it was 
iow for certain streets, it required much longer to 
place to place, and it increased congestion. We 
uld devise no good way to prove that speeds above the 
not decrease congestion (though we know it), 
ut we believed it was possible to prove that the time 
attempts to speed was insignificant. 
this, we staged a demonstration witnessed by representa- 
tives of the press and others. I made certain trips across 
the city, keeping strictly within the 25-mile limit, and 
therwise obeying all safety rules and traffic regulations. 
ach of these trips was duplicated by the manager of the 
Automobile Club, with a driver who disregarded the 
speed limit, and went as fast as he felt was consistent with 
‘ There was no racing and nothing spectacular 
about his driving, but he tried to go like the fast, 
The results showed that he 
saved only 74 seconds in going clear across the city in one 
direction, and 97 seconds in another. 
interested 


RECORD PERIOD PASSED WITHOUT A FATALITY 


Another “‘stunt’’ that appeared to arouse great public 
Toward the end of March 
438 we announced that if we attained the 50th day 
without a traffic fatality, every police car would be deco- 
rated with the number ‘50, and foot-traffic officers 
would wear arm bands bearing that number. 
a few days before the celebration there was an element 
{ suspense, and when the decorations appeared there 
was an element of mystery for those who did not know 
As a publicity stunt the thing 
was a ‘natural,’’ and we had everybody talking. A local 
paper started carrying a caption daily showing the num- 
ber of days to date, and it seemed that everybody could 
It went so well that we an- 
nounced another celebration if we attained the 60th day, 
Later we announced a special celebration 
ii we attained our 100th day. On this day a great banner 
was spread across the front of City Hall, large posters 
were carried on trolley-cars, as well as the usual tags on 
police cars and arm bands on officers. 
carried simply the number ‘‘100."". The Mayor and others 
spoke over a national radio hook-up, and Sidney J. 
Williams, M. Am. Soc. C.E., director of the Public 
salety Division, National Safety Council, announced 
that the record was, so far as he knew, unequaled. On 
-, our 125th day, a boy who had run his bicycle 


The public, it 
in these tests, 
pretty well exploded the idea that careful driving led to 
reat loss of time. We have heard little complaint in re- 
gard to speed limits since the test was made. 


All these signs 
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Although public interest appeared to be fully sustained 
as the months passed, those concerned with the cam- 
paign were watchful for signs of a let-up. Various 
schemes were worked out to keep up the general interest, 
and some were very successful. It must not be assumed 
that the speed restriction was the only element empha- 
sized. Other safety practices were also of great im- 
portance. Figures from the regular monthly routine 
observations made by this office showed such things as 
94.3 per cent obedience to “‘stop’’ signs, as well as less 
than | per cent of cars observed operating at speeds of 
over 30 miles per hour. These percentages are still being 
obtained in 1939. While it is probable that public en- 
thusiasm reached its peak when the city went for 111 
days without a fatality, it is not to be overlooked that 
already this year we have gone two hours short of 99 
days, a period which ended June 11. As of June 22 
1939, the latest date of available record, the number of 
fatalities for the calendar year stands at 5, whereas in 
1938 it stood at 6 on that date. 

One can scarcely attribute the reduction in traffic acci- 
dents in Providence to any innovation in the line of 
education, enforcement, or engineering. If, for example, 
we had in the past had very poor accident investigation 
and had installed an accident investigation squad with 
a special car carrying such equipment as camera, tape- 
lines, and portable typewriter, then Providence would 
have been listed among the cities that had made a great 
record because of this. The same conclusion would have 
been drawn if we had installed an ‘‘enforcement budget”’ 
and convicted 10 people for each personal injury acci- 
dent, if we had hired a traffic engineer and he had made 
a new traffic survey and installed a lot of new channeliz- 
ing islands, or if we had started a school squad, or in- 
augurated our system of patrols on main arteries, or put 
into effect any one of a number of other activities. Asa 
matter of fact we had been doing these things for years; 
we simply tightened up and redoubled our efforts during 
1938. Perhaps it could be said that we were “‘cashing in”’ 
on years of effort. Perhaps the public is changing its whole 
viewpoint about this subject of accident prevention. 

My belief is that the largest factor in producing the 
result was the will of the people. There was a general 
feeling that it was ‘‘the thing to do’’ to conform to what 
was being asked——-not because one might be arrested 
otherwise, but because the goal was so well worth while. 

If I were to summarize the most important elements 
contributing to the success we achieved, I should mention 
the following, without regard to their order: Our people 
were ready for and receptive to some sort of special effort 
late in 1937; the local press rendered most generous and 
intelligent support from the first; the public recognized 

and desired to strongly sup- 
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port a new attitude on the 
part of the public authorities; 
and there was excellent staff 
work by the police. 

How long will this improve- 
ment last? Nobody knows. 
However, more and more of 
late people have said to me 
that it is getting to be a habit 
to drive more safely and care- 
fully, and that this is why there 
seems to be no abatement in 
the saving of lives and in- 
juries. Such an idea may be 
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Welded Shear Reinforcing for Concrete Beams 





A Substitute for Wire-Tied Vertical Stirrups Offers Possibilities 


By Dewey M. McCain 
AssociaTE MemMBER AMERICAN Society or Civit ENGINEERS 
Proressor or Crvit ENGINEERING, Mississippi State Cotiece, State CoLiece, Miss. 


ERTICAL stirrups as shear 
reinforcing probably consti 


tute the most unsatisfactory be eliminated, says Professor McCain, 


HE discontinuities in the reinforc- ried to its logical extreme by s 
ing system of a concrete beam can fying that the verticals of a W oo 


truss be “hooked around’’ the to, 


element in the design of concrete by substituting diagonal bars, welded to and bottom chords. 


structures. Since its inception, con- 
crete design has developed rapidly, 
and intensive and well-directed re- 
search has resulted in a type of de- 
sign which is, in general, very credit 


able. However, itis the almost uni- ted type. 


top and bottom steel, for the conventional 
wire-tied vertical stirrups. The welded extended over a period of 10 years 
reinforcement strengthens the beam in In 1929 and 1930 attention was cep. 
shear, and incidentally gives promise of tered on determining the practicg 
being somewhat cheaper than the wire- 
Moreover, strain-gage read- 


The research described here has 


difficulties involved. The units 
welded together at that time with. 


versal opinion that loose stirrups are ings show that the stress in welded shear stood the rough handling required 
not satisfactory, and that they are steel can be predicted with reasonable ac- in shipping and placing, and our ex. 
used solely for lack of something curacy, whereas the calculated stress in perience in building them with ap 
better. That they have prevented fied vertical stirrups has no definite rela- untrained crew indicated that shop 


failure of concrete beams is general tion to the actual stress. The accom- 
But they have done panying article discusses theoreticaland 1931 and 1932 we tested four beams 


kn¢ wwledge. 


fabrication would be simple. 


this because of the ridiculously low practical points involved in the use of in which various arrangements 
unit shearing stress allowed in the welded bars and indicates some of their welded units were used to leam 


concrete by standard specifications. 


advantages over loose stirrups. Records proper details of design and to a 


Certain major objections to loose of fabrication costs, obtained from timed cumulate other preliminary data 


vertical stirrups are: 

1. The absence of continuity in 
the reinforcing system. (The verti- 
cal bars are not connected to the 
tension bars or to each other, and cannot be placed in the 
direction of the forces they are designed to resist. ) 

2. Inability of the stirrups to take stress until the 
beam has cracked. 

3. The guesswork involved in their design. 

All these objections, together with most of the practical 
difficulties encountered in tying and placing shear steel, 
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Fic. 1 DeTAILS oF TyPpIcaL Test BEAMS 


can be eliminated by placing the shear bars at right 
angles to the cracks and by joining the various elements 
of the steel together. This joining of members is the sine 
qua non of all other structural design, and is implied in 
the “‘truss analogy” used to develop the theory of design 
of stirrups. Of course, much emphasis is placed on bend- 
ing the stirrups around the top and bottom steel—but 
does this insure “truss action?’’ The idea might be car- 
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operations, are included and compared In 1933 detailed information was 
with the estimates of experienced con- 
tractors and fabricators. 


obtained on four full-sized beams 
tested to failure. Strain-gage read 
ings were taken on the welded diag 
onal bars, on vertical stirrps in similar beams, and 
the horizontal bars, as well as on the tops of two beams 
to locate the neutral axis. An average of about 30 read 
ings was made on each bar as the load was increased by 
increments. Deflections were measured. 

Since that time 8 additional beams have been broker 
to clarify questions arising during the former tests 
practically all these tests, comparisons of the two types 
of shear reinforcing were obtained by testing beams i 
pairs which were identical except for shear reinforcing 
The shear reinforcing was made equal in horizontal cross 
section for each pair of beams, the welded bars—placed 
at 45 deg—being 1.414 times as far apart as the vertical 
stirrups. The accompanying photographs and Ig 
show typical design details. The results of the tests are 
indicated in Figs. 2-3, and 
are discussed in the follow 
ing paragraphs. 
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Fic. 2. COMPARISON OF MEASURED AND CALCULATED 

TENSION STEEL, AND LOCATION OF NEUTRAL AXIS 

Calculated Stresses Were Based on Values of » Dete: 
Observed Location of Neutral Ax! 


N o. 7 


n-gage readings were taken twice by an ex- 
yperator and checked. Still, some proof of the 
{ the shear curves was desired. To this end 
of Fig. 2 were plotted, showing the measured 
the neutral axis of the beam and the calculated 
ired stresses in the tension steel at midspan. 
. very close agreement between calculated and 
stresses, and the position of the neutral axis 
inticipated. 
3 and 4 the position of the shear steel relative 
.ds and reactions is shown, together with the 
curves on which much of this discussion is 
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by speci based. All these 
a Warren curves are for gage 
the top points located out- 
side the infiuence 
here has of the concentra- 
10 years tions, except curve 
| WAS cen 2-5-6 of beam V-1 
practical and curve 2-5 of 
1€ units beam W-1, which 
me with- are shown in the 
required lower left corner of 
id our ex- Fig. 3. The excep- 
with an ions were include 
hay an \ CoMPRESSION FAILURE INA Bram _‘ Hons were included 
lat § WELDED REINFORCEMENT to illustrate the be- 
iple havior of shear steel 
ur beams especially vertical shear steel—directly, or nearly, under 
ments load. As further examples of this behavior, gage points 
to lear » 3,6, and 7 of beam V-2 (see Fig. 4 for location) were 
nd ternately in compression and tension throughout the 
ry est, and in another test of a similar beam a compressive 
tion ¥ stress of about 20,000 Ib per sq in. was recorded in a 
d bea rtical stirrup directly under the applied load. For the 
age r nainder of this discussion, since the object is to find 
j , : 
ded « relative shear resistance of two systems, only those 
5, al gage points on bars located about midway between load 
NO be eaction will be considered. 
Cour [he strain gage measurements indicated that the aver- 
reast ge stress in the vertical stirrups was practically zero 
til the conerete cracked. Further, regardless of the 
fF hy ‘ - f ‘. ‘ . tall . 
pn DI nt of load, if no crack was visible across a vertical 
rests ) the stress in that stirrup remained zero, or there- 
two type until the beam failed. The welded bars were 
beams essed as soon as the load was applied. Although this 
intorcing 
ital cr i _40 #40" 40" =f) 40" 
S D , ra a ; H i i 
a : ffs S17 $6 is (4 
ie vel [NS wa % /2 #3 N.S.31 $2 H :3 
d Fig ‘ BEAM Wl BEAM V.1 
tests LOADING, AND LOCATION OF GAGE LINES 
_/ 6 
2-4 : 7 
Ne ) \ j 
. im pitt t4 
i / »/ 
of + =f 
yy 
1 mf y’ 
vy te 
SY “ j 
— = / 
wg | j 7 } 
Ii | / 
|_| 
/ 
== HH 
/ 
ss / / 
* 2 
/ ! 
' 
t 
! 
' 
+ 
! 
j 
u 
i 
— —— 
5 200 10 20 300 10 20 30 
— ress, in Shear Reinforcing, in Thousands of Lb per Sq In 


1D-StRESS CURVES FoR BEAMS W-1 AND V-1 


Civit ENGINEERING for Fuly 1939 


419 





TEST OF BEAM WITH WELDED REINFORCEMENT 


stress was small compared to the stress after cracking 
began, it is probably this ability to take stress as soon 
as load is applied that accounts for the smallness of the 
cracks observed in beams reinforced with welded diagonal 
bars. 

It is generally recognized that shear calculations for 
concrete beams are inaccurate. This is obviously true 
since the most basic assumption used in stress calcula- 
tions is that the material under consideration remains 
whole when loaded, whereas vertical Stirrups cannot be 
stressed by beam action until the beam cracks. The 
curves of Figs. 3, 4, and 5 (a) show that shear calculations 
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Fic. 4. Loap-Stress CuRVES FOR BEAMS W-2 AND V-2 


for vertical stirrups are not only inaccurate but are 
simply guesses that we are accustomed to dressing up with 
arithmetic. This fact is illustrated in Fig. 3 by the dif- 
ference between the graphs of bars 1-7 and 3-4. Ata 
load of 50,000 Ib, the stress in bars 1-7 of beam V-1 was 
about 17 times the stress in bars 3-4, yet the calculated 
stress for all these bars is the same. ‘The stress as cal- 
V's 


S i o — 
culated by the formula, f, = id’ is from 3.1 to 7.8 


times the average stress measured in the stirrups of Fig. 


5(a). 
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Fic. 5. STRESS IN SHEAR REINFORCEMENT AT VARIOUS LOADS 
Note the Marked Departure from the Theoretical Stresses 


All this is to say that there is no load-stress relation for 
loose vertical stirrups. 

In Figs. 3, 4, and 5(6) the load-stress curves are shown 
for welded diagonal bars under the same conditions, in 
the same relative positions in the beams, and with the 
same steel ratio as the vertical stirrups. The stress as 
calculated by the usual formula is from 1.4 to 1.7 times 
the measured stress, in contrast with the ratio previously 
adduced for vertical stirrups. For this steel ratio, the 

4 - iT’ 
formula f “— 7 : practically coincides with the 
average stress as plotted from strain-gage readings. 

Chere is, then, a load-stress relation for welded diagonal 
bars 

When selecting stirrups for shear reinforcing, it is 
customary to assume that a definite amount of the load 
is carried by the concrete. The remainder is assumed to be 
carried by the shear reinforcing, and the spacing of 


beams reinforced with welded bars than in those rein 
forced with vertical stirrups. In other words, the effect 
of the welded bars was equivalent to eliminating all the 
shearing deflection and a portion of the bending def, 
tion. This stiffening action is probably produced py the 
material reduction in the crack width mentioned bei, nay 

In one of the tests a beam reinforced with both loose 
vertical stirrups and welded diagonal bars side by «,, 
was tested. The failure was as follows: As the load pro. 
gressed, the bond on the horizontal bar of the vertic, 
stirrup side gradually failed, throwing all the load on ti. 
welded steel ; the vertical stirrups came loose from the o " 
crete; at complete failure the beam split along the 
plane of the welded bars. In the same beam the wit) 
of cracks was measured on both sides of the beam. Th, 
average width of cracks adjacent to the vertical stirry;: 
was 3'/, times the average width of those adjacent to the 
welded bars. The ratio of stress in the welded bars ; 
stress in the vertical stirrups varied from 1.1 to | at one. 
third the total load, to 2.1 to 1 at the last reading. 

To determine the strength of a beam under sever 
conditions of spalling when reinforced with welded units 
the concrete was chipped from the bottom of one beam. 
exposing about half the perimeter of the tension steel 
for the full length of the beam. The stress in the hor. 
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Fic. 6. SHEAR DIAGRAMS (LEFT REACTION TO TuHIRD Pom 


zontal steel at failure was past the elastic limit. The 
anchorage provided by the welded diagonals did not {ail 
The sketch of Fig. 8(a@) shows the usual arrangement 
bars in continuous beams. When bent bars and vertical 
stirrups are used thus, it is necessary to select bars for 
A, and A; such that those which are bent up will provide 














stirrups is determined by the formula, s = 4 Le. sufficient steel for Az while those which are left straight 
will provide the required amount of compression steel 
Figure 6 is plotted to simulate a shear for A,. If the steel areas for the four se 
diagram. The blank area (the calculated 60 tions cannot be juggled to fit all requie- 
lV.) is that portion of the total shear ments, straight bars may be added in th 
assigned to the concrete under Joint top to complete A». In any case, steel 
Committee specifications, and all above areas for (1) maximum positive moment 
that is supposed to be provided for by the = tm vi@ueas be to the left, (2) maximum positive moment 
shear steel. The shaded area (the meas ane a to the right, (3) negative moment at tle 
ured |,) represents the shear actually support, and (4) compression at the suj 
provided for by the steel, leaving the a os port, are interdependent. Very often the 
cross-hatched area out in the cold. The 3% mad gp Ro steel areas cannot be selected to t 
difference in the sizes of these cross- @ desired degree of accuracy and economy. 
hatched areas for vertical stirrups and for XN In Fig. 8() is shown the proposed 
welded diagonal bars is striking. In both  § 30 0.83 we steel arrangement using welded diagona! 
instances it can be assumed that the stress £ £ bars. Bars for each section can be % 
in the concrete is more than we bargain =s —¥ | lected as required, the top and bottom 
for: about three times as much in the 3. < bars connected by the required amount 
beams reinforced with vertical stirrups ai » é diagonal shear steel, and the design com 
and 1.4 times as much in the beams re pleted with some dispatch. The bottom 
inforced with welded bars. steel that would be bent up ™ Ut 
Ordinarily, beam deflection caused by ic 691 present-day design may be cut olf ane 
shear is so small that it can be ignored hooked, or extended past the point of 1 
without appreciable error. Shearing de- flection without hooks, or extended “. 
flection cannot be expected to exceed 5 full length of the beam and lapped at th 
to 8 per cent of the bending deflection °5 2 ;  supports—whichever may be requires 
unless the ratio of length to depth is un Detiection in Inches Although no particular emphasis 
usually small. As shown by Fig. 7, the Fic. 7. COMPARISON OF BEAM placed here on the reduction m Wes” 
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deflections were 8 to 17 per cent less in DEFLECTIONS of tension steel, resulting from c™ 
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SE Tein ity ppears from comparative de- 

Ie effect “ons tht the amount of tension steel 

r all the jl be reduced approximately 5 per 

deflec ¥ oa ‘ 

1 by the a welding details were tried > 

below juring this series of tests. Three of 

th loos chese details are illustrated in Fig. 9. 

by side Netail was used in several tests. 

ad pro- \t ultimate loads, and in combination 
vertical with vertical stirrups, the welded di- b 

L on the onal bars assumed practically all the 

the con ioad and pulled through the concrete, 

mg the splitting the beam about like a stone- __= When Required 

E width mason's wedge. Detail B,.in which a f 

a. The the shear bars were welded to both | 
stirrups sides of the tension steel, was next le ! 

t to the tried. There was no indication of ‘) 
bars to splitting in the four beams in which ELEVATIONS SECTIONS 
at one- this detail was used. Theoretically, Fic. 9. OprionaL MeTHops oF FABRICATION 

£ details A and B may both be expected 

severe to produce high compressive stresses in the concrete at ous steel for the beams, permitting the “‘flow’’ of stress 
1 units, the joint, the concrete taking the resultant of the two ten- considered fundamental in all other structural design. 
beam, sile forces in the steel. The tests gave no indication, how- 2. The unit stresses in the welded diagonal shear 
0 steel ever, that these stresses need cause any great concern. steel can be predicted with a degree of accuracy compar- 
€ hor Detail C, with the shear bars bent on a large radius, dis- able to that expected in other steel design; with more 
— tributes the resultant over a larger concrete area. 


lhe cost records given in the following paragraphs are 
jor fabricating according to detail B. Test results indi- 
ate that this detail is satisfactory, but trials in practice 
mav indicate desirable modifications. 

[wo methods were used to determine relative costs of 
welded bars and tied stirrups: (1) Reliable contractors 
were requested to estimate from their records the cost of 
tving and placing stirrups, and fabricators experienced in 
welding were asked to estimate the cost of welded units. 



























































ot fail 2) The operations required to tie the vertical stirrups and 
eat of to weld the diagonal bars in the laboratory test beams 
ortica) were timed. In both types of beams, the timed operations 
cin for also included those required to place the steel in position, 
seniie to assemble the units, and to remove them from the as- 
raicht sembling rack. Table I summarizes both the contractors’ 
per estimates and the results of the laboratory time studies. 
omne It is recognized of course that these estimates are not 
quire exact. Costs of placing vertical stirrups are fairly well 
in the As 

steel | ‘| 
pment T NX T 
oment 7 2 — ° 
at the ‘¢) 

“ + 
C Su} A> 
en the = > eee 
ot [ Ae T 
ae [oo 

—. iy - ) ee Ns ee 
posed 
“i nal : + 
we Ss s (RRANGEMENT OF REINFORCING OVER SUPPORT WITH (a) 
‘tor D VerTICAL Strrrups AND (b) WELDED D1AGoNAL STIRRUPS 
unt 

hen snown, but the cost of the welded units can only be ap- 
itor proximated until they are fabricated in quantity. How- 
1 the ‘ver, it appears that sufficient information has been ac- 
F an cumulated to estimate that the welded shear reinforcing 
of it will be about 10 per cent cheaper than vertical stirrups. 
4 th This doc 5 not include any saving in horizontal steel. 
the The following generalized conclusions may be drawn 
ed ‘rom the investigations reported herein: 
sis Single plane units made by welding diagonal bars 
eig ‘0 top and bottom steel of concrete beams are practicable; 
ntin ‘Hey can he fabricated, shipped, and placed without in- 


roducing new difficulties. These units provide continu- 





vided by tied stirrups and welded diagonal bars. 


SUMMARY OF CONTRACTORS’ ESTIMATES AND LABORA- 
TORY TIME STUDIES 


TABLE I. 


Estimated Costs 


Contractor's estimate of cost of stirrups tied 
and ready for the forms is - 
Fabricator’s estimate of the cost of welded 

diagonal bars fabricated and ready for forms 
Cost of enough diagonal bars to provide the 
same steel ratio as 1 lb of stirrups. . 


6.9 cents per Ib 
9.5 cents per Ib 


6.4 cents 


Results of Timed Operations in Laboratory 


Cost of stirrups tied and ready for the forms 6.8 cents per Ib 
Cost of welded bars fabricated and ready for 

ae 
Cost of enough welded steel to provide the 


same steel ratio as | lb of vertical stirrups. . . 


8.1 cents per lb 


5.4 cents 








Note: Prices used in the laboratory cost calculations: common 
labor, 30 cents per hr; welder, 75 cents per hr; steel (straight), 
2.8 cents per Ib; steel (bent), 3.2 cents per lb; welding rod, 8.5 
cents per lb; current, 3.0 cents per kwhr. Students were used for 
both welding and tying, and the labor rates were estimated very 
low—about 65 per cent of the rate for similar work in the field— 
to allow for their inexperience 


accuracy, for example, than one can predict the maximum 
unit stress in a two-angle member of a roof truss. 

3. The welded units materially stiffen the beams and 
reduce cracking. 

4. The welded units will cost less per beam than the 
assemblies now used. 

Although rather voluminous records have been ac- 
cumulated in the course of this research, the work done is 
far from complete. Possibly the most promising pro- 
cedure would be a series of tests on continuous beams. 
If job conditions are to be reproduced, it will be necessary 
to make large-scale tests and measurements on beams in 
which maximum moment and maximum shear occur at 
the same section. 

Beams loaded to destruction and designed to fail in 
shear should give some idea of relative safety factors pro- 
And 
if sufficient beams were built, costs of assembly could be 
compared with more accuracy. A study of the relative 
effectiveness of the two systems in resisting repeated 
loads would be very informative. 

















The Care of Surveying Instruments 


With Comments on the Materials Used in Their Construction 


PresipENTt, C. L 


IKE all 


Sion, 


instruments of preci 
surveying instruments 

require the greatest care in 
handling However, unlike other 
delicate devices, they not only are 
subjected to climatic conditions of 
the severest nature, but are ac 
corded various kinds of especially 
rough treatment. Because of this, 
it is essential that the user should be 
instructed as to the proper care of 
whatever instrument he is required 
to use, and the precautions he must 
take to avoid serious trouble. 

It is the custom of many engi- 
neers and surveyors to return their 
instruments to the factory at least 
once every six months for inspec- 
tion and proper cleaning and oiling. 
Also, such careful users are aware 
that when accidents have occurred, 
it is much the best rule to send the 
instrument to the maker for repairs 
and adjustments. 


only the maker, with the proper 
equipment, should attempt. 

Common 
guide in the handling of in- 
struments. One ofits dictums, 
for instance, is that a transit 
or a level should be lifted by 
the leveling base or foot plate 

the structural supports de- 
signed to serve as its founda- 
tion. Tolift an instrument by 
the telescope or under the hori 
zontal circle is to take un- 
warranted liberties with what 
is really its heart, which should 
ce rtainly not be subjected to 
needless strains If it is neces 
sary to lift an instrument by 
its superstructure, it is advis 
able to grasp the base of the 
standards near the horizontal 
plate, being careful during the 
lifting not to exert anv lateral 
pressure 

Sensitive and careful treat- 
ment of a surveying instru 
ment is necessary even in its 
leveling. Itis possible through 
binding one of the screws of a 


sense is a safe 


However, every user should be suffi- 
ciently acquainted with his instrument to make at least 
adequate makeshift repairs when an emergency occurs. 
He should also learn to discriminate carefully between the 
adjustments and repairs which he can and ought to make 
himself and those which he should not attempt. 
may be done both by neglecting to make repairs and by 
trying to perform in the field a delicate operation which 


from 4 to 40 In., 


By L. H. Bercer 


UST what the surveyor should and 
. should not attempt to do for himself 
in servicing and repairing his instruments 
is the first principal topic of this paper. 
Valuable suggestions are offered on such 
points as cleaning, oiling, and taking the 
telescopeapart. Further on, Mr. Berger 
discusses a number of items of particular 
interest to those concerned with the writing 
of specifications for instruments—the 
proper sensitivity of spirit levels, the 
relative merits of various materials used 
in instrument construction, and so forth. 
This article is abridged from a paper on 
the program of the Missouri regional con- 


ference for surveying teachers and prac- 


ticing engineers, held at Rolla, Mo., in 
April 1939, under the joint auspices of 
the Civil Engineering Division of the 
Society for the Promotion of Engineering 
Education and the Missouri School of 
Mines and Metallurgy. 


circular motion. 
Harm 
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Has an Accuracy of 1 Second of Arc 


BERGER AND Sons, Inc., Boston, Mass. 


four-screw leveling base to app/ 


pressure of several hundred poyng; 
It is easy to imagine the distort; 


which continual application | 
pressure can produce on the soc! 
of the leveling head. What js, 


more injurious is that this presgy, 


is transmitted as a direct thrust 


the vertical spindles of the jngstr,. 


ment. 
Protection should be afforded ; 


struments when used in bright oy 


light. 


Sensitive spirit levels of tra; 
sits and levels ought to be protected 


from the direct rays of the sy 


whenever possible. 


strument when it is not in actual ys 


Telescopes as now construct 
with interior focusing (Fig 


quire very little care and adjust. 
It is better to put up with 
such annoyances as a small amount 
of dust on the cross-hairs or on the inside surface of th 
lenses until the instrument can be sent to the maker 

exposed lenses should be dusted with a scrupulous) 
clean piece of linen, free from lint, applied with a lig 


ment. 


proper ventilation in the tel 
scope tube causes the conde: 
sation known as 
to gather on the cross-hairs a! 
on the surfaces of the var 

lenses. 


REMOVING THE DIAPHRAGM 


Unless experienced, 


Aso 


wires. Actually they sel 
an inexperienced perso 
temping it may change 
telescope’s line of collimatio' 
If an engineer is going it 
mote sections it is bett 
him to take along with ! 
strument an extra diaphrag! 
However, should be 
necessary to cleai the 
phragm wires the 
procedure is advised 
connection see Fig. - 
With an erecting teles 
(whether of the 


peratures have been equalized 


““dew-drops 


S 


should not attempt to adjust 
or clean the cross and staca 


Jom 


A cloth hood 
should be provided to cover the ip- 


A properly constructed telescope is provided with 
small air vents to prevent the creation of a vacuum i! 
end of the tube when the slide is being focused. Lack 


This condensation wil 
gradually disappear when tem- 


¢ 


need adjusting or cleaning, anc 


tort 


turr 
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- cusing type): (1) Unscrew the object glass by 
orning . to the left. (Before doing so, observe whether 
ny marks to show how far the cell is to be 


wees ; place it in the correct position. If there are 
sone, a small mark should be made parallel to the line 
fe tion which will extend from the edge of the cell 
-~ 
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— (a) 
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— (d) 
Fic. 1. Focustnc SYSTEMS FOR TRANSIT TELESCOPES 
Erecting, with Exterior Focusing Slide—Five Lenses; (db) 
Erecting, with Internal Focusing—Six Lenses; (c) Inverting, with 
Exterior Focusing Slide—Three Lenses; (d) Inverting, with 
Interior Focusing—Four Lenses 





to the collar. When the cell is put back, it must be 
turned until these marks coincide exactly.) (2) Remove 
the focusing pinion, and carefully draw out the focusing 
slide. (3) Remove the telescope spirit level. (4) Re- 
move the two capstan-head screws and their washers at 
the right and left of the cross ring. (5) Loosen the re- 
maining screws to such an extent that the ring may be 
turned 90 degrees. (6) Insert a long, sharp-pointed stick 
into the hole nearest the objective end of the telescope, 
so as to hold the diaphragm. (7) Remove the two re- 
maining screws, and take the diaphragm out on the stick. 

With an inverting eyepiece, the diaphragm is more 
easily taken out through the eyepiece end of the tube. 
It is not necessary to detach the telescope level or to 
remove the object glass, the focusing pinion, or the slide. 
First remove the two opposite screws having slots which 
hold the eyepiece in its mounting in the outer barrel of 
the telescope. Then slightly release all four diaphragm 
adjusting screws. Remove the entire eyepiece mounting. 
Then, by taking out two opposite diaphragm screws and 
inserting a sharp-pointed stick, the diaphragm can be 
removed as in the case of the erecting telescope. 

lhe cross-wires may be cleaned by using a small wedge- 
shaped piece of fine-texture tissue paper, moving it gently 
lorward and back along the wires. This operation re- 
quires a very steady hand and the use of a reading glass to 
prevent cross-wire breakage. 


UTHER COMMENTS ON TAKING TELESCOPE APART 
A lew additional remarks on taking the telescope apart 


may be in order at this point, though it should be stressed 

“iat tiey are offered for use only in an emergency. To 

remove the interior lens, or to make other necessary re- 

Pairs t ‘he interior focusing slide, requires the services 

re rienced instrument maker, and should not be 
em] 


in the field. 
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The removal of an interior focusing slide calls for a dif- 
ferent procedure from the removal of the exterior type. 
After the objective and focusing pinion are removed, the 
telescope should be held in a vertical position so that the 
weight of the slide will force it tocome out. The hand, or 
still better, some soft material such as a clean linen towel, 
should be held as a cushion under the slide to receive it 
and to prevent it from becoming damaged. In replacing 
the slide, one should be sure that both it and the lens are 
perfectly clean. 

Most eyepieces of erecting and inverting telescopes now 
have protection guards for their slides. The correct pro- 
cedure for removing such an eyepiece is as follows: (1) 
To take out the erecting eyepiece, first remove the dust 
cap, to which the protection guard for the slide is at- 
tached. Then remove the screw in the spiral slot to be 
found near the end of the main tube; take hold of the 
eyepiece and pull it out gently. (2) To take out the 
inverting eyepiece, first unscrew the eyepiece cap, un- 
screw the protection guard for its slide, remove the 
spiral slot screw, and then take hold of the eyepiece and 
pull it out gently. 


FOCUSING SLIDE NEEDS NO LUBRICATION 


When the manufacturer has selected the correct metals 
for a focusing slide and the barrel in which it travels, and 
the slide has been painstakingly fitted, the slide or barrel 
never requires lubrication of any kind. This is also true 
of the objective lens slide, found on the older types of 
instruments. If these parts are oiled, the lubrication 
will harden in cold weather, so that the slide will move 
only under undue force; in warmer weather the oil will 
thin, causing a dust-bearing and fogging medium to be 
freed within the telescope barrel, which will be deposited 
on the cross-hairs and on the surfaces of the lenses. 

If the focusing slide frets, a little fine watch oil may be 
applied as an emergency practice, but the instrument 
should not be used more than necessary before being 
repaired, in order to prevent this fretting condition from 
becoming worse. 

If the standards supporting the telescope are designed 
along sound structural lines, they require but little at- 
tention. The bases of the A-shaped standards and the 
base of the yoke standard frame, both of which types are 
mounted on the horizontal vernier plate, should be suf- 
ficiently large to provide firm lateral support to the 
telescope. It not, trouble may develop in the trunnions 
or telescope axes. 

If a fall occurs, it is usually one of the standards that 
suffers most. Emergency repairs in such cases are gen- 
erally arduous, and it should be remembered, when a 
standard becomes bent, that the instrument maker is 
the one who has the special equipment required to 
straighten it properly. 

Trunnions should be oiled frequently, with the best 
grade of oil, to preserve their true form. 

With either an external or an internal focusing slide, 
the telescope is bound to be slightly out of balance when 
focused for short distances. The question has often 
been asked, ‘““‘Which is the better practice in order to 
preserve its balance—to tighten the telescope slightly 
with a clamp, or to provide the axis trunnions with 
brakes?” Braking the trunnion axis (by forcing the 
metal caps of the standards down on the trunnions) may 
in time prove injurious to the axis through increasing 
wear; and there are obvious objections on similar grounds 
to the common method of braking the telescope by 
tightening the clamp slightly, and tapping the telescope 
into position with the finger. The only really satisfactory 
method is the one for which the instrument is designed; 
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namely, to clamp the clamp-screw tightly, and use the 
tangent slow-motion screw to get the exact sight. 


SUGGESTIONS ON CLEANING AND OILING 

It is of course necessary for a surveyor to be able to 
disassemble his instrument for cleaning and oiling, as 
well as to make the proper field adjustments. As a prac- 
tical precaution, frequent cleanings seem to be the best 
preventive of instrument trouble. Of course an instru- 
ment should never be cleaned where dust or dirt is 
present; a clean bench and a dust-free room are prime 
requisites. An orderly arrangement of the disassembled 
parts is also necessary to insure their uninterrupted and 





\ Precise Tittinc Dumpy LEvE! 


Note the Three-Screw Leveling Base and the Prismatic Device for 
Reading the Telescope Spirit Level 


proper reassembly. Particular care should be taken to 
place the graduated circle in such a position that no dirt 
will possibly get on its surface. 

When the parts needing attention have been disas- 
sembled, the first operation is to remove all traces of the 
old oil. The instrument should *be thoroughly cleaned 
before any re-oiling is attempted. An absolutely clean 
chemical solvent that leaves no residue, such as naphtha 
or benzine that has not previously been used, should be 
employed. This should be applied with a piece of good- 
grade linen, which has been thoroughly washed and is 
absolutely free from lint. It is important to clean both 
the spindles and the sockets, or the purpose of the 
cleaning is defeated. The flanges of the spindles and their 
upper rests should be cleaned with another clean rag to 
remove all traces of film left by the solvent. 

The proper way to oil the instrument centers is to 
apply a few drops to the spindles and their sockets, and 
their respective flanges. No harm is done if the oil is 
applied liberally, but there is no point in wasting it. The 
vernier plate clamp, the horizontal circle clamp, and 
the telescope clamp should also be thoroughly cleaned 
and oiled 

Leveling screws should be cleaned with naphtha or 
benzine, applied with a stiff clean typewriter brush. No 
heavy lubricants or greases should be applied, as dust 
will readily adhere to such substances and settle on the 
screws. Vaseline should not be put on screw threads, as 
it is likely to harden, especially in winter, causing the 
screws to move very stiffly. 

When the instrument is apart, the graduated circle 
may be lightly dusted with a fine camel’s-hair brush. 
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But no attempt should ever be made to clean the gradua. 
tions—even with abrasives as fine as optical rouge—,., 
silver polish, even of the highest grade, should never }, 
used. Another “don't” is this: The graduations of 4, 
horizontal circle, after cleaning, should never be Coated 
with a film of oil or vaseline, however thin, as any fijp 
is likely to overflow across the graduated lines and cays, 
erroneous angular readings. For the same reason, jn ser, 
icing an instrument, when it becomes necessary to », 
move the tarnish from an accurately cut graduation », 
sterling silver, a coat of transparent lacquer should not }y 
applied. 

Use of the best oils and lubricants on the market js a 
prime factor in lowering the maintenance cost of suryey 
ing instruments. Only the finest grades of watch >, 
clock oils should be applied. Light machine oils, howeye- 
purified they may be, are not suitable, and oils of th, 
penetrating or cutting type should not be allowed eve, 
on the same bench as the instrument. It is worth notins 
that oils and greases formerly recommended by instr), 
ment manufacturers have in many instances been di 
continued because superior products are now ayailabj 
Certain excellent watch and clock oils made by vyarioys 
companies work well at even 20 degrees below zero 

Tools such as screwdrivers, spanner wrenches, and ad 
justing pins should be of reasonable fit to prevent th 
burring of screws. These tools are a part of the equip 
ment furnished with every transit, so there is rarely need 
for substitute devices. Such makeshift implements as 
brads, wire nails, and surveyors’ tacks are very poor 
substitutes. 

Care should be exercised if long adjusting pins an 
used, because there is likelihood of applying too strong 
pressure and thus stripping the threads of screws or nuts 


POINTS TO CONSIDER IN INSTRUMENT SPECIFICATIONS 


The recent increased demand for modern precise i: 
struments, caused by the epoch-making activities i 
geodetic control surveys, is worthy of note. This de 
mand will of course have its effects on the design of su 
veying instruments of all types, and the new specifications 
may be expected to insure more accurate results tha: 
have hitherto been universally required. The remainder 
of this article is devoted to a brief consideration of van 
ous points that may well be taken into account in suc! 
specifications. 

For general engineering practice the compact instr 
ments equipped with a four-screw leveling base wil 
probably always constitute the bulk of the instruments 
manufactured in America. However, for high-precisio! 
instruments—such as theodolites with verniers reading 
to 10 seconds, and the precise tilting Dumpy levels used 
first- and second-order leveling—a three-screw leveling 
base is to be preferred. The three-screw base, owmg ' 
the greater radius of the leveling screws, makes for mor 
stability of the superstructure of the instrument, par 
ticularly in a high wind. Besides this, it facilitates U 
leveling of the instrument, and precludes the possibilit) 
of strain caused by excess pressure of the screws. — 

All too often transits, theodolites, and leveling instru 
ments are equipped with insensitive spirit levels. t 
not unusual to discover a transit or theodolite the plate 
levels of which have a value of only 2 minutes of are, ev" 
though the horizontal verniers of the transit may Tr 
to 20 seconds, and those of the theodolite to 10 secone 

In my opinion instruments equipped with such m 
sensitive spirit levels should never be employed - 
accurate surveys are to be made. Spirit levels, © ™ 
satisfactory, should have at least sufficient s¢ nsitivity t 
be consistent with the powers of the telescope and the 
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the graduated limbs 
1 verniers; and when level 
replacement, the sur- 
iid be sure that the 
» department furnishes 
ith new vials of that sen- 


a ve Recommended values 
re as | ws 

" When the A and B horizontal 
erniers a transit read to a 


‘nole minute, or even to 30 or 
is, be the size of the in- 


seco! 
s¢rument 6'/ 4, 5'/s, or 4'/2 in. at 
the edge of graduation where the 


reading is made, the plate levels 
chould have ‘a sensitivity of at 
east 60 seconds of arc measure 
for each 2-mm division of the 
vraduated scale etched upon the 
outside of the vial. 

Phe telesce ype vial for an 
rdinary transit, wye or Dumpy 
level. can be either 30 or 20 
seconds, depending upon the 
sensitivity required by the engi- 
neer 

\ 7- or 8-in. theodolite, with 
\ and B verniers reading to 10 
seconds, should have plate level 
vials with a sensitivity of 45 sec- 
nds for each 2-mm division. 
When a telescope vial is to be 
added to this type of instrument, 
tcan have a sensitivity of either 

or 30 seconds. 

[he inner surface of a spirit level should of necessity 
be ground to a constant radius of arc; it should be barrel- 
shaped. The air bubble, or blister, should move very 
smoothly without hitching for any part of its traveling 
The vial should never be filled with a slow- 
traveling fluid, such as wood alcohol, synthetic alcohol, 
reven grain aleohol. The proper fluid is a mixture of 
two-thirds high-proof filtered grain alcohol and one- 
third filtered ether—the best obtainable, since cheap 

mmercial ether will attack the inner surface of the vial, 
causing pitting, which will obstruct the flow of the blister 
and result in inaccuracies in leveling up the instrument. 
Instruments for use in the Arctic should have vials filled 
with the purest ether. This is the only non-freezing fluid 
suitable for use in extremely cold climates. 


distance 


MATERIALS FOR SURVEYING INSTRUMENTS 
Although leading manufacturers have built, to the 
purchasers’ specifications, many instruments of special 
design with certain parts made of aluminum or aluminum 
alloys, the responsibility for proper functioning of such 
struments is naturally that of the parties who draw up 
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‘D FOR REMOVING DIAPHRAGM FROM (a) ERECTING 
D (6) INVERTING TRANSIT TELESCOPE 





BorH PRECISION AND STURDINESS ARE REQUIRED OF 

THE MODERN SURVEYING INSTRUMENT dles, of such instruments as 
A Rigid, Yoke-Shaped Frame, Protection for Delicate 
Parts, and Cylindrical Trunnions for the Telescope 
Axis Are Features of Note in the Transit Shown Here 
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the specifications. These alloys, 
if used at allfor field instruments, 
must be used with extreme cau 
tion. 

To have stability in high 
winds, or when otherwise sub 
jected to vibration, an instru 
ment should have considerable 
weight. Nothing can be 
achieved by the engineer under 
such conditions if his instrument 
is too light, and this is likely to be 
the case if most of its parts are of 
aluminum. Again, parts made 
of aluminum will wear out very 
quickly if they revolve or travel 
in other parts of the same ma- 
terial, since this metal flakes and 
causes ‘freezing’ and fretting. 

That stable metal, bronze 
time tested and proved to be the 
best material for the construc 
tion of instruments—has reached 
a high degree of perfection 
through recent advances in met- 
allurgy, and should not be lightly 
discarded. Certain other metals 
do, of course, have their place in 
instrument design. For exam- 
ple, the vertical centers, or spin- 


theodolites should not be made 
of bronze, but of tool steel or 
similar material (not hardened or 
tempered), revolving in sockets 
of soft gray iron, as these materials are less susceptible 
to temperature changes that affect the accuracy of high 
precision instruments. 

Metals used for the parts on which graduations are 
cut—that is, the horizontal and vertical circles and their 
verniers—include nickel silver (commonly known as 
German silver), brass, bronze, aluminum, solid silver, 
and sterling silver. Nickel silver, brass, and bronze are 
altogether too hard to take accurately spaced gradua 
tions; with any of these metals it is difficult to obtain 
the proper width, evenness, and depth of line. On the 
other hand, solid silver is much too soft, and the edges 
of the graduations where the reading of the vernier is 
made can easily become damaged in cleaning. Aluminum 
is sometimes selected because of its light weight and be 
cause it is said to be more free from the effect of tarnishing 
than is solid or sterling silver. However, graduations 
cut on aluminum, like those on brass or bronze, usually 
appear quite ragged and jagged under a microscope. 
Such lines are not conducive to accuracy. 

With proper automatic dividing engines, accurate 
graduations are best produced on sterling silver (925 
1,000 fine), which is neither too hard nor too soft. An 
accurate graduation should have deep, sharp, V-shaped 
cuts, uniform in width for their entire length. 

In substantiation of these remarks on the proper metal 
for graduations, the following incident may be cited. 
Some months ago one of the federal departments that 
purchases instruments in large quantities specified in its 
bid forms that manufacturers would have to graduate 
the vertical arcs and verniers on nickel silver, and later 
specifications from the same department called for gradua- 
tions on aluminum. However, their most recent bid 
forms specify that all graduations shall be cut on thick, 
hard-rolled sterling silver. 
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Some Interesting Engineers of Antiquity 
Many of the Human Problems They Faced Still Plague Their Modern Confrere 
From AN Appress RecentLy DELIVERED AT KANSAS STaTE COLLEGE 


By E. E. Howarp, M. Am. Soc. C.E. 


Asu-Howarpo-NEEDLES AND TAMMEN, ConsuLTING ENGINEERS, Kansas Ciry, Mo. 


N a recent address Dean T. R. Agg, M. Am. Soc. C.E., 
made the very interesting statement that the word 
“engineer’’ was not derived from the word “‘engine,”’ 

which of old referred to any mechanism, nor yet from the 
word “ingenuity,” as some dictionaries indicate. ‘“‘Engi- 
neer,’’ he said, came from an old French word which meant 
“‘to seek in one’s soul a means of accomplishment.” Not 
all words retain so much of their original significance. 
Engineering includes not only the conception, the im- 
agined result, but also the means of bringing about that 
result—-whether it be a dam, a highway, a coil for a 
telephone, an airplane propeller, an automobile engine, 
a mine shaft, or a machine to make other machines. 
Long before the dawn of history man had found ways 
to move and handle weights of considerable magnitude— 
not by any magic, or lost art, but by the sensible applica- 
tion of the forces and facilities he could command. This 
was, of course, long before the building of the pyramids 
and that was more than 5,000 years ago. By that time 
the technical development of engineering included 
mathematical calculations and surveying and the use of 
plans or models to show the craftsman what the designer 
had conceived. Certain men became specialists. They 
majored in the art and science of construction and 
manufacture—they became engineers. 


4 WISE MAN EMPLOYS A CHIEF ENGINEER 


When Solomon wanted to carry out David's plan and 
build a temple he had none among his own people expert 
in construction. They were nomads, herdsmen, who 
had but recently settled down to farming. So Solomon 
assigned a great many of them to do common labor, “to 
bear burdens” and ‘‘to hew in the mountain.”’ He then 
made a contract with Hiram, King of Tyre, for his engi- 
neers and craftsmen as well as for three kinds of lumber, 
and paid with wheat and barley, and wine and oil. 

So Hiram sent down an experienced chief engineer, 
“endued with understanding.’’ Hiram said the man 
had worked for his father, and was expert in handling 
gold, silver, brass, iron, stone, and timber, and also under- 
stood color decoration. We can agree that Solomon was 
a wise man, for when he wanted to build a temple he 
employed experts to do the work. - 

But this is only a familiar example of comparatively 
late construction (about 950 B.C.). We cannot say 
when engineers first began to build by experiment and by 
calculation instead of by trial and error or by folklore 
traditions, but it was far earlier than might be thought. 
The engineer today has the advantage of all the accumu- 
lated knowledge of the laws of nature and qualities of 
materials—of all the experience of those who have pre- 
ceded him. He has at his command the greatest variety 
of tools, of materials, and forces the world has ever 
known. The most important tools of the engineer are 
not steam hoisting engines, gasoline pumps, and electric 
motors. He could build without these. The one most 
important tool he has is mathematics—mathematics and 
the accumulated knowledge of physics and mechanics. 

There is a vast field of interest in ancient engineering 
structures—the bridges and aqueducts of Rome; water 
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supply tunnels like Hadrian's in Athens; irrigati, 
canals like those of Sennacherib, which brought water 
Nineveh; Queen Hatshetsup’s canal from the Nile ty the 
Red Sea, forerunner of the Suez Canal; the structures ,; 
Baalbek in Syria; the constructions in Mesopotamia ap; 
Egypt. However, I would prefer to deal here with g fey 
individual engineers of past ages. We cannot find oop 

plete life stories of any of them, but the few incidents ». 
can glean show how like their problems were to those »/ 
the engineer today. Altogether they seem very human 


PROBLEMS OF AN ANCIENT TUNNEL BUILDER 


Take Nonius Datus. He was a consulting hydray)j 
engineer in the second century A.D. and designed , 
tunnel for the water supply to Saldae in North Afric 
Some time later he went back to inspect the work, where 
the tunnel had been started from both ends, and we haye 
a part of his report: 

“TI found everybody sad and despondent. They had 
given up all hopes that the two opposite sections of the 
tunnel would meet, because each section had already bee: 
excavated beyond the middle of the mountain. — 

“As always happens in these cases, the fault was 
attributed to me, the engineer, as though I had not taker 
all precautions to insure the success of the work. What 
could I have done better! I began by surveying and 
taking the levels of the mountain. I marked most car 
fully the axis of the tunnel across the ridge. | dres 
plans and sections of the whole work, which | handed 
over to Petronius Celar, Governor of Mauritania: and 
to take extra precaution I summoned the contractor and 
his workmen and began the excavation in their presence 
with two gangs of experienced veterans, namely a 
tachment of Marines and a detachment of Alpine troops 
What more could I have done? 

“After four years absence, expecting to hear every (ay 
the good tidings that water had been brought to Saldae 
I arrive. The contractor and his assistants have mac 
blunder upon blunder. In each section of the tunnel 
they had diverged from a straight line, each towards the 
right; and had I waited a little longer before coming 
Saldae would have possessed two tunnels instead of one 

We are told that Nonius Datus resurveyed the work 
and put in a transverse tunnel connecting the two tur 
nels. This must have been skillfully done with the kind 
of surveying instruments he had. These no doubt 
included a groma or a dioptra for alinement, and a “ior 
bates, which made use of both a water bubble and @ 
plumb line for a level. 


A ROMAN CONTRACTOR “‘GOES BROKE” 


Then there was a contractor in Rome, in the i 
century B.C., who was daring and ingenious but had bad 
luck. His name was Paeonius. He was the lowest a¢ 
best bidder for the transportation and delivery of 4st" 
12 ft long, 3 ft wide and 6 ft high, for the base o! 4 os 
of Apollo. Paeonius had an ingenious idea, althoug?’ 
surmise that some of the unsuccessful bidders ridicule 
it. At any rate, Paeonius constructed two wood” 
wheels 15 ft in diameter, one placed at ea h end of the 
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at the stone stood as an axle. He connected 
heels around their circumferences with pieces 
» in. square, not more than a foot apart, ex- 
m wheel to wheel, and thus enclosing the 
Round these bars a rope was coiled, to which 
rraces of the oxen were made fast, and as it was 
- the stone rolled on by means of the wheels.” 
























ey “The machine would not keep a straight- 

- ward path and was in need of constant rectification— 

a pres » so that Paeonius was at length without m« mey to 
rgatior mplete his contract.” 
water ty Poor Paeonius! What a world of human ambition 
le to the . d endeavor, disappointment and discouragement, is 
‘tures of vered by those few terse lines! I think of Paeonius as 
Mia and -ather young, Without much capital or political influence, 
th a few ot with an inventive turn of mind and a courageous 
nd com spirit—mature enough to convince the Board of Aediles 


lents we ‘the Temple of Jupiter that he could carry out the proj- 


those of ect. but young enough to venture out and risk every- 
humar ‘hing he had on his idea. Not rich, or he would not have 
. beer’ without money for completion. No politician, for 
») contractor in Rome in his time with real political in- 
ydrauli duence would have “gone broke’’ on a public contract. 
igned a One ean imagine the talk afterwards—one Aedile 
| Africa ving to another, ‘I never did think that young fellow 
x, Where uld carry out that foolish idea. I voted to award him 
we have che contract only because you insisted upon it.”’ And 
the other contractors would be sympathetic, but pri- 
hey had vately they would say, ““Well, at least one more price- 
is of the utting bidder is eliminated. His bid was away below 
idy bees ur mere labor cost. Why did those Aediles risk a big 
b like that with a fellow who is nothing more than a 
ult was sidewalk contractor?’ And Paeonius, “If I could only 
ot om set a little more money, I know I could make it work.” 
nat 
ing and \ CITY PLANNER OF THE FOURTH CENTURY B.C. 
ost care Sometimes we think that all old cities grew by chance 
I drew und without a plan, that city planning is a recent idea. 
handed \ city that for three hundred years was not only a great 
la, and enter of trade, riotous with life, but also the center of 
ctor and learning, renowned for its mathematicians, astronomers, 
presence ind engineers and for its libraries, was planned by an 
ly a de ngineer named Dinocrates. And he laid it out with 
© troops traffieways and main streets and minor streets and public 
. squares and parks. This city has been continuously 
very ce ccupied for some 2,200 years. 
) Saldae Here is the story of Dinocrates, in a direct translation: 
ve made Dinocrates, a consulting engineer of Macedonia, 
_—_ relying on his skill and ingenuity, whilst Alexander was 
rards te the midst of his conquests, set out from Macedonia 
coming the army, desirous of gaining the commendation of his 
ot _ sovereign. That, of course, means to get a government 
the wi - job. “That his introduction to the royal presence might 
cw ie de facilitated, he obtained letters from his countrymen 
the k ne uid relations to men of the first rank about the king’s 
o doubt person; by whom being kindly received he besought 
la a them to take the earliest opportunity of accomplishing 
le and us wish. They promised fairly but were slow in per- 
orming, waiting, as they alleged, for a proper occasion.” 
‘hat sounds modern! ‘Thinking, however, they de- 
al ‘erred without just grounds, he took his own course for 
rete ry pe he had in view. He was, I should state, a man 
rest and , = cate, pl -asing countenance and of dignified 
4 5 stone Mi ones. [rusting to the gifts with which Nature 
a statue mies wed him, he put off his ordinary clothing, 
ea — himself with oul, crowned his head with a 
vidiculed aa | sed Pr plar, threw a lion's skin over his shoulders, 
wroodel tenet | ig a large club in his right hand, he sallied 
vd of the seo ie royal tribunal when the king was dispensing 
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rhe novelty of his appearance excited the attention 
of the people; and Alexander, soon discovering with 
astonishment the object of their curiosity, ordered the 
crowd to make way for him and demanded to know who 
he was. ‘A consulting engineer of Macedonia,’ replied 
Dinocrates, ‘who suggests schemes and designs worthy of 
your royal renown. I propose to carve Mount Athos 
into the statue of a man holding a spacious city in his left 
hand and in his right a huge vase, into which shall be 
collected all the streams of the mountain, which shall 
thence pour into the sea.’’’ Dinocrates thus anticipated 
Gutzon Borglum’s mountain carving by some 2,000 years. 

Alexander was pleased with the idea and made in- 
quiries to determine whether the soil of the neighbor- 
hood was suitable to support such a city. When he was 
advised that the site was not suitable, he told Dinocrates 
he would not build a city there, but said, ‘‘I nevertheless 
request your attendance on me that I may otherwise 
avail myself of your ingenuity.’ In other words, he said, 
“Stick around and I may have a job for you later.” 
“From that time, Dinocrates was in constant attendance 
on the king and followed him into Egypt, where Alex- 
ander having perceived a site at the same time naturally 
strong, the center of commerce of the country, a land 
abounding with corn and having facilities for transport 
which the Nile afforded, ordered Dinocrates to build a 
city whose name should be Alexandria.’’ This is how 
the city planner of Alexandria got his job. 

One cannot recommend that an engineer go out with a 
club in his hand to secure employment, but he still must 
be able to produce ideas and schemes worthy of attention 

An early contracting organization was the Eupalinas 
Company of Megara. About 600 B.C. that company 
contracted with Polycrates and built a tunnel 8 ft square 
and about a mile long to supply water to Samos. A few 
years later the same company built a water supply sys- 
tem for Athens with vitrified clay pipes, without tunnels. 
Eupalinas evidently was a good dirt mover as well as a 
hard rock man. His company seems to have worked 
principally on a cost-plus basis. 

To look at the past of engineering is entertaining; to 
look at the future inspiring. The engineer has, I think, 
proved himself. Society has come to understand the 
services the engineer has rendered and can render. 

Life today is much more complex than when the pio- 
neers wrested this country from the wilderness, and we are 
told that it will become increasingly more complex as 
those pioneer days drop farther and farther behind. The 
field of engineering increases with this complexity. 
Primitive life requires a minimum of engineering work; 
complex life demands the maximum. No matter what 
catastrophic changes—governmental, economic, social 
may come, there will always be more and more work for 
the engineer. Men may change their ideas and over- 
throw governments and social systems, but it will be 
largely because they want more and not less of the com- 
forts of life, of the conveniences that engineering has 
produced and can produce. 

Many years ago I placed on a bridge an inscription 
compiled from the philosophy of Buckle in his History of 
Civilization, and with that I wish to close: 

“Formerly the richest countries were those in which 
Nature was most bountiful. Now the richest countries 
are those in which man is most active. For in our age of 
the world, if Nature is parsimonious, we know how to 
compensate for her deficiencies. Our engineers can cor- 
rect the error and remedy the evil. For the powers of 
Nature, notwithstanding their apparent magnitude, are 
limited and stationary; but the powers of man, so far as 
experience or analogy can guide us, are unlimited.”’ 
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Torques or Twisting Moments Applied as Loads Parallel 


to Beam Axes 


By Witi1aM J. Bosiscu, Jun. Am. Soc. C.E. 


Assistant Enorneer, U. S. Bureau or RECLAMATION, Denver, Co to. 


HERE are times when a moment may be applied 

as a load to a structure instead of a force, or in con- 
junction with a force. When the member to which such 
a moment is applied is of uniform cross-section and fixed 
at the ends, the bending moment curve can be drawn very 
quickly from the influence lines presented in Fig. 1. 
When a beam of uniform cross-section is not fixed at the 
ends, the influence lines also may be used in conjunction 
with moment distribution. 

In Fig. 2(a), the applied moment is +2 ft-kips, at a 
relative distance k from the left end equal to 6/10 = 
0.6. Using Fig. 1(@), it is found that the bending moment 
at the left support of the beam M, = +0.32m = 
0.32 X 2 +0.64 ft-kips. Similarly, the bending 
moment at the right support /, = —0.12m = —0.12 
xX 2 —0.24 ft-kips. Similarly, using Fig. 1(0), the 
bending moment just to the left of the point of applica- 
tion of the moment M, is —0.54 X 2, or —1.08 ft-kips, 
and the bending moment just to the right of the point 
of application of the moment M,; is +0.46 X 2, or +0.92 
ft-kips. The curve of moments will therefore look as 
shown in Fig. 2(d). 

For the case shown in Fig. 3(a), the first step in the 
solution is to draw the curve of moments for CB, assum- 
ing that joint C remains fixed. The result will be as 











shown in Fig. 3(d). 
BC (see Fig. 3c). 
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Next, distribute the end moments ,; 
Finally, superpose these new ey 
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CasE INVOLVING MOMENT DrstriBuTion 


moments on Fig. 3(b), to obtain the true moment curv 


Fig. 3(d). 


When a moment is applied in conjunction with a force 
the effects of moment and force should be found sepa 
rately, and combined by the principle of superpositior 
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If one, or both, of the ends of the 
beam are only partially fixed, the same 
additional procedure of moment dis 
tribution as used in Fig. 3 is the 
applied. 
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Horizontal Tension in Wires with Fixed Maximum Sag 


By Freperick SHAPIRO, Jun. Am. Soc. C.E. 
DesiGNer, Mapican-Hy ano, Inc., Lone Istanp Crry, N.Y. 


N dealing with loaded flexible bodies, such as cables 
and wires, it may be necessary occasionally to find the 
stress when the loads are unsymmetrical, the maximum 
sag or deflection is specified, and the horizontal and 


vertical distances 


who have had occasion to tackle this problem ki + 
practical exact solution can be obtained only by trial % 
The usual method is to guess at the horiz0! 


error. 


8 


between supports are given. As Hos 
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\ 
sal iich, if known in the first place, would give the. m, + My,/E :; 
ee 1c cable at once, and then correct by trial com- lherefore x+Ly/E v must change sign at the low 
ung outat : point. Once the low point is located, |, is known 
de- An direct way is to locate the point of maximum (Eq. 3) and His given by 
py. sag al mpute from this the horizontal tension and 
= he ve iJ reactions. Of course the point of maximum Vv x) ‘a 
7 gis unknown at first but it may be found very ., me 
pid! trial and error, because fortunately the geo- eh [4] 
el metrical properties of flexible bodies give a clue to the E zr» 
tion of this very important point. ss 


‘ : . om My,/E 
Note that in the expression — ~ ~——y the known 


dy 
Referring to Fig. é , > must pass through zero (that x, + Ly; E 
; quantities are M, L, y,, and E#, and that only mm, x, 
and v change with the assumed position of the low point. 
If the cable has considerable weight, the exact position 





hange sign) at the low point. If m is the moment 














nents oj ° oar . 
ew end of the low point may become difficult to determine, 
™ but usually an approximate location will give satisfac 
tory results. 
An illustrative 
problem is shown in 
™ Fig.2. A weightless 
108 Fixige? wire whose supports 
i are 50 ft apart hori- 
ss zontally and 4 ft ver- 
4 Fic. 1 NOMENCLATURE tically carries the =-10 10 15) 15) —» 
loads shown but is BA a aie 
:bout x of the loads on the left, then Hy = V,x — m,and_ not permitted to sag | “ L =50 - 
y V dm/dx , more than 2 ft below ig, : - 
) é . there v is * : Fic. 2. ILLUSTRATIVE PROBLEM 
im H . But dm/dx equals v, where v is the A Wied te the teoet 
sum of the loads to the left of x and does not include the horizontal tension permissible? 
50 Fak load at x. Therefore, at the low point, since H/ is a E = 4,y, = 2,L = 50, and y,/E = 0.5, 
hii mstant, | v must change sign, and furthermore M = 20 X 40 + 30 X 30 + 40 X 15 = 2,300 ft-lb 
‘ 
— Hy, —m =0...... [1] Assuming the low point at D, then x, = 20 ft, and m, = 
: : 20 It ) ft = 200 ft-lb. 
t curve where mt, is the moment about the low point of the loads > xX OR oie 
n its left. Taking moments about B and letting M V. = 200 + 2,300 X 0.5 1,350 ' 
ems « the moment of all the loads about B, i 700+50*05 4 © 30 Ib 
ia sepa - . ‘ 
ositior ViL+ HE- M=0 - [2] To the left of the assumed point, v = 20 lb, but to the 
of the Solving Eqs. 1 and 2 simultaneously, right, v = 50 lb, and V, — v changes sign. Therefore, 
he same ; the low point is at D, and from Eq. 4 
nt dis 
bas ME + MY. m + My,/E ; 9: .4— 200 720 
is ther = ta a {3] H = 200 X 0.4 — 2 = “— = 200 Ib 
nF + yb x, + Ly,/E 1x 04 4+ 2 3.6 
“| . . . ry. “ » 
Error in Discharge Measurements Due to Transverse Slope of 
Y © 
Weir Crest 
U/ : By Warren E. Witson, Jun. Am. Soc. C.E. 


AssisTANT Proressor or Civit ENGINEERING, TULANE UNIversity, New Orveans, La. 


Wi HEN installing a weir either in the laboratory or U. S. Geological Survey, by Robert E. Horton. This 
the field, it is desirable to know the effect method requires the computation of the exact theoretical 

‘ various factors on the accuracy of the instrument. discharge by the formula, 

a the case of a rectangular weir it is difficult to make 2CI 

‘he crest exactly horizontal. In the case of a triangular Q@= —— (IT, H,'/*) (1 ] 

“ir it is difficult to place it so that the bisector of the 5(H; — Mh) 

ingle is a vertical line. If it is known that the crest 


+ 


t properly oriented, it is common practice to con- 


where //, is the head at one end of the weir and /7/, is the 
head at the other end, and L is the length of the weir 


a lective head to be the average head on the Qrect Obviously H,— H, is the slope of the crest re 

‘clr in the case of a rectangular weir, and the vertical : L 

‘stance Irom the low point of the notch to the liquid ferred to a horizontal line. 

‘urface In the case of a triangular weir. The discharge computed by Eq. | is then compared to 
The method commonly used to determine the error that obtained by using the average head in the usual 


made by using the average head on a rectangular weir is simple weir formula, 
Water Supply Paper No. 200 (page 57) of the Q’=CLH [2] 
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Che difference between the two discharges Q and Q’ is 
then the error due to the slope of the crest, assuming 
of course that Eq. 2 properly represents the discharge 0 5¢ 
for either the entire length of crest or for an elementary 
length of crest : 

Chis method of computation is cumbersome and may 
not give good results since the differences (/7,"/* — H,' t) 
and (/7, — H,) are small 

If we rewrite s for is | and express 7, and H,in = g_ 


I 


terms of //, s, and L, Eq. 1 becomes 


Q x | (4+ 5) (1 =) (3] / 


Expanding this expression by means of the binomial 0.001 0.002 0.005 O01 0.02 005 O10 02 


, , Transverse Slop of Wei st 
theorem and dropping all terms after the fourth, NS ae 
FiG. 1. PERCENTAGE OF ERROR IN DISCHARGE MEAsuREyps 


0 CLH , tos 4) DvE TO TRANSVERSE SLOPE OF WEIR Cres! 
32H , 
Fig. | that the slope of the weir crest should not « 

Che second term on the right evidently represents the ceed about 0.028. This is a very large slope and woy) 
error due to slope of the crest. easily be recognized by eye. 

Now since we are usually interested in the ratio of the It is easily seen that, for ordinary values of the rat 
error to the quantity measured we can get a very good’ m, any difference in slope that could not be detected by 
approximation to this ratio by dividing the second term the eye would not seriously affect the work. 
on the right of Eq. 4 by the first term, since for small Equation 3 may be derived directly without referen 
errors the first term is very nearly the true discharge. to Eq. 1 by dividing the cross-section of the liquid aboy 
hus we have for the percentage of error, e, the weir crest into elementary strips of length d/ along 
100 s*L2 the crest, and of depth h, where h is the head at the point 

39 Fp [5] under consideration. Integration of the equation for t! 
ve discharge through this elementary strip, across the « 
tire length of the weir, gives Eq. 3 directly 

aga - Treating the triangular weir from this fundamenta 
e = 3.12 s*m* [5a] standpoint, an equation for the percentage of erro 
to inclination of the bisector of the angle is found to } 


mscharge 














lo simplify the nomenclature let L/H7 = m. Then 


If we wish to compute the permissible slope of the 
weir crest to insure that the error will be less than some e=100 tana 
assigned value, we need know only the largest value of 
m which is likely to be encountered, and the permissible where a is the angle between the bisector of the note! 
percentage of error; then we may use Eq. 5a to deter- angle and a vertical line. 
mine the allowable maximum value of s. This equation Once again it is seen that the inclination must be cor 
is plotted logarithmically in Fig. 1. siderable to cause an appreciable error. An error of 
For example: If the maximum value of m is 20, and per cent would be caused by an inclination of appro 
| per cent is the maximum allowable error, we see in’ mately 5° 45’. 











Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 











much more difficult it is to determine what is best for million 
whose aspirations and problems we have little knowledge 

The average high standard of living achieved by the get 
public is not a primary product, but is the by-product of the hig! 

Dear Str: What impresses me in reading articles such as that standard of living achieved by those who have been actuated 
by Robert E. Doherty on ‘“‘The Paradox of Social Progress,” in the profit motive. Through the efforts of such individuals 4 
the March issue, is the apparent belief that “planned education” Carnegie in steel, Rockefeller in oil, and Ford in automobiles 
will preserve and even enhance the highest standard of living known _—__ governed by the profit motive—the standard of living of the gener 
to man-—which was the product of the individual profit motive, public has been automatically raised without those individuals s 
kept within bounds by pre-war laws, and which still exists in this planning. In other words, it is the by-product of the promt! 
country By high standard of living I mean per capita possession of those men of business genius, and of others like ther 
of automobiles, telephones, bath tubs, radios, and other material The present depression is nothing new, except in 
things. In my opinion there is no man or group of men, however that have prolonged it without curing it. It was origina . 
educated, who can produce for the general public the advantages worse than the depressions of 1857, 1873, and 18%: 
heretofore acquired through the profit motive. We all know how _ instead of passing laws to curb the profit motive an 
difficult it is to determine what is best for ourselves, even when we _ standard of living in the hands of bureaucrats—no matter! 
have some knowledge, at least, of the problems involved. How  meaning—who are consumers, not producers, wé 


Is ‘“‘Planned Education” the Answer 
to Social Problems? 


the remedies 
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ended other depressions, not only those of recent 
se that oecurred in the days of the Roman Empire 
fore the nineteenth century. It will be found that 
ressions before the days of technological unemploy- 
mishingly like those of recent years—the tulipmania 
venteenth century and the South Sea Bubble of the 
h century, for instance. A study of the origin and 
French phrase, “‘laissez faire,”’ as applied to eco- 
ilso be illuminating. 
t have “planned education” in order to attain social 
ymmended by President Doherty, let us start with 
nomic problems—from the days of the ancient Egyp- 
present—not only in Europe but also in China and 
ioubt the present-day “‘regimenter’’ would feel that 
was attained early in the seventeenth century in 
laws that prescribed for the common people the min- 
f everyday life, such as the shaving of beards and the 
lothing. The present-day denouncers of ‘‘chiselers”’ 
ic royalists” would enjoy similar denunciation by the 
{mos of those who “oppress the poor”’ . and “‘lie upon 
f ivory The present-day isolationist could study the effect 
f its isolation from 1639 to 1853 when it was ended by 
jore Perry’s gunboats 
would seem that out of so many plans to further social progress 
.de in many lands at many times, there could be found some that 
uid be helpful in solving our present-day problems. 


Puitip W. Henry, M. Am. Soc. C.E. 
Consulting Engineer 





The Butterfly Valve as an Energy 
Dissipator 


rhe article on ‘Jet Deflectors for High-Dam Outlet 
by Messrs. Thomas and Hamilton, in the May issue, 
presents an effective solution of an often troublesome problem. 
However, designers are frequently faced with the necessity of con- 
rolling high-velocity jets from outlet conduits under conditions 
that do not admit of the application of deflector structures. An ex- 
ample would be the outlet conduits at Chambon Dam, in the 
French Alps near Grenoble. The outlet conduits curve around the 
f the dam and terminate at some distance below the dam in 
e nearly vertical rock face of the river canyon, at a height some 
\) ft above the river bed. Obviously, under these conditions the 
ruction of deflector structures such as those developed by the 
withors for the Tygart and Bluestone dams would not be feasible. 
\s a result of studies made at the hydraulic laboratory of the 
\teliers Neyret-Beylier and Piccard-Pictet at Grenoble, a very 
fective energy dissipation, especially for the conditions at Cham- 
was obtained with a partially opened butterfly valve. With 
¢ valve mounted on a horizontal axis and by careful design of its 
sealing edges, an excellent atomization of the discharging jet could 
btained throughout almost the entire range of operation 
ible operation, without vibration, is assured by a valve design 
permitting the efficient aeration of the butterfly. 
it is evident that the valve may be used for controlling the dis- 
irge as well as for breaking up the jet if it is not necessary to pro 
ide for the dewatering of the conduits. The resultant saving over 
cost of separate control gates and deflector structures may 
“asily more than compensate for the high initial cost of the butterfly 
valve and the short enlarged conduit section at the valve necessary 
revent a large reduction in conduit capacity. 


DEAR SIR 


Conduits,” 


i 


‘wo problems concerning model testing of hydraulic structures 
“ce emphasized in the article by Messrs. Thomas and Hamilton 
‘He first arises in the interpretation of model test results with re- 


‘to the prototype structure. To what extent are the pressures 
nodel tunnels or spillways transferable to the proto- 
s worth while to recall that the limits of similarity 
' and prototype results can be established by the 
‘ations of motion and the equation of continuity. 
nge of similarity thus specified there is no question 
lerability of results, whereas in the range beyond the 
ity for the quantity being investigated the model 
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results have no meaning on the prototype. It would seem that 
the use of a reduced atmospheric pressure in model tests would thus 
be necessary only when the range of similarity was too restricted 
to enable the desired study of flow conditions to be made. 

The second problem emphasized in the article concerns the ex 
tent of the influence of exit design on conduit pressures. Experi- 
menters are well aware of the critical character of the exit sections 
of short conduits and frequently constrict this section to assure 
the conduit’s being under pressure throughout its length. Opin- 
ion varies as to the cause of the negative pressures usually noted in 
short conduits—some investigators attributing them to the entrance 
conditions, while others, including Professor Thomas, consider the 
exit conditions responsible. Few studies of the problem have been 
made, and Professor Thomas’ observations as to the marked in- 
fluence of the exit section contributes to our knowledge of a slightly 
understood phenomenon. However, only a thorough study of the 
flow conditions in short pipes and conduits—for instance, under a 
length of about 100 diameters—could define the relative importance 
of the entrance and exit conditions in short tunnel and conduit de- 
sign 

MartTIn A. Mason, Jun. Am. Soc. C.E 
Assistant Hydraulic Engineer, 
National Hydraulic Laboratory, 
National Bureau of Standards 
Washington, D.C 





Engineers and Educators 


To tHE Epitror: Professor Finch’s very interesting article on 
‘Practicing Engineers as Educators,”’ in the June issue, tempts me 
to pay tribute to the greatest educator I have ever known—the late 
John Galbraith, who was president of the Canadian Society of Civil 
Engineers (now the Engineering Institute of Canada) in 1908. 

Young Galbraith started to work on a railroad in Ontario as an 
axman or rodman, with the idea that engineering was some sort 
of manual labor. One night his chief showed him a copy of Ran- 
kine’s Applied Mechanics, and it then dawned on him with sudden 
force that engineering was a science. 

He wrote to the University of Toronto that he wanted to take 
a course in civil engineering, and was disappointed, to say the 
least, when informed that the university had no such course. How- 
ever, he got busy and, in 1877, started ‘‘The School of Practical 
Science” (now the Faculty of Applied Science and Engineering of 
the University of Toronto) to teach engineering. 

For many years Galbraith was satisfied with the plain title of 
professor, even though he was the founder, head of the school, and 
principal professor. Later on he became ‘‘The Principal’’ and 
finally ‘“‘The Dean.” In the early days he had to teach himself at 
night what he taught the boys the next day. He soon built up a 
fine staff, starting with his friend Doctor Ellis, a chemist, and 
Professor Chapman, a geologist. 

Many times, even recently, I have heard university presidents 
say they were going to revolutionize engineering education. But 
most, if not all, of their innovations were adopted by Galbraith in 
1877. 

He told us that he was not trying to turn out full-fledged engi 
neers, but only to teach us how to study, and that he expected us 
to keep on studying all our lives. 

He made the college term six months—from October to April 
so that the boys could get work on engineering or surveying parties, 
which usually started out about the first of May. He knew that if 
they did so, they would profit very much more by the school work 
the next winter. 

He said that it was foolish to call a man a civil engineer the day 
he graduated, so he insisted on the boys’ having three years practi- 
cal experience before coming back for a final examination, or writing 
an essay for the degree of C.E. 

He advised us not to try to land a permanent job on graduation, 
but to spend several years in obtaining as varied experience as 
possible, in order that we might find out what we were best fitted 
for and would therefore like the best. Another good piece of 
advice was for us never to be afraid of losing our job, but always to 
work so that our employer would be afraid of losing us 

In addition to what he taught us, his personal kindness to me 
on account of my deafness (he left his platform and stood by my 
chair) makes me venerate his memory. 
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When I graduated in 1886 most ‘practical engineers’’ looked 
down upon university men and did not wish to employ them, but 
early in the nineties there was a complete change in this viewpoint 
and employers not only wanted graduates but they also wanted to 
be sure that they came from “the right” university 

For many years the Society did not grant full membership to 
professors. However, the professors have turned the tables and 
given the Society their full quota of Presidents and Honorary 
Members 

Once when I had my own office in New York, a man with whom 
I had worked before paid me a compliment by saying that, as I 
was a ‘good teacher,”’ he would like to work for me for one year 
without any salary. But I did not think that I could afford to 
accept his kind offer, as I felt that I would have to give him too 
much of my time. 

Any engineer should be willing to help his assistants all he can, 
but I sincerely hope that this country will never adopt the Euro 
pean system of apprentices, who work without pay, or for very 
little pay, for five or six years 


I. KENNARD THOMSON, M. Am. Soc. C.E 
Consulting Engineer 


New York, N.} 


Editor's Note: It is interesting to note the similarity between 
Dr. Thomson's views on education and those of another Life 
Member of the Society-—-C. Frank Allen—who contributes the 
“‘Something to Think About”’ article in this issue 





Reading with Pleasure 
and Profit 


lo THE Epiror rhe increasing output of technical literature is 
making it more and more difficult for engineers and other technical 
men to keep pace with new developments. The necessity of read 
ing large parts of articles to find what they contain means a loss 
of time which could well be spent in wider reading 

Publishing houses have increased their output of books as well 
as of periodicals. Societies and other organizations also issue 
periodicals, thus making a veritable flood of available literature 
There is no need of mentioning those congenial souls, the non-read- 
ers, who can’t be bothered with “‘new-fangled”’ ideas. What is 
said here is primarily in behalf of the many readers who try to keep 
up with new developments in the few minutes they can afford to 
devote to technical periodicals 

Whether or not it is a fact that there is less time now than for- 
merly for the leisurely pursuit of reading, such certainly seems to be 
the case. At all events lack of time for reading is depriving engi- 
neers of valuable information and writers of full acknowledgment 
of their efforts. It is my opinion that ideas in general would be 
grasped more readily if presented in well-prepared summaries 
Too often a reader scans the opening paragraphs of a likely looking 
article and sets it aside for further reading—never to pick it up 
again. Had the contents been briefly summarized at the beginning, 
the reader would probably have gotten through the article, with 
several ideas to the good 

It can be argued that summaries are sometimes misleading and, 
where provided, are read instead of the article. Be this as it may, 
it is a fact that many readers, failing to find a summary at the be- 
ginning or end of a fairly long paper, ignore it completely 

A summary of this kind should be a repetition of the main body 
itself. Obviously the pith of the subject should be presented 
New facts and findings should be included as well as the author's 
opinion as to their worth and their advantage over known facts and 
methods. A summary consisting of broad generalities is of little 
value. It is much better to be specific 

In addition to conclusions drawn from facts, relationships in per- 
centages and, in the case of important derivations, vital equations, 
tables, and graphs could be presented to advantage. I believe 
that to be effective the summary should be at the beginning of the 
article and should range from 10 to 20 per cent of the length of the 
article. Such a summary would be appropriate for papers exceed 
ing a thousand words 

The advantage of the summary to the writer is what he is pri- 
marily interested in—more readers. However, the principal bene- 














—_— 
factors are, of course, the readers. Those individuals wi turn 5 
. . . ) 
and look at pictures may be induced to read “‘summari: and = 
their curiosity is aroused they may be led to read furt} Seri. 
readers would not have to waste time reading articles },ajf thre, 
before finding out that they did not contain the desired formar ‘ 
They would have time for more reading embracing in} nitely ary 
fields 
My suggestion would serve to popularize writers by £1Ving | = 
more readers. Greater reading ease would mean broader and me 
diverse knowledge for the readers. From my own reading expe. 
ence the scheme has decided advantages over present publi . 
methods. 
WILuiaM Hoses, Jr., Jun. Am. Sq 
Engineer, John A. Roebline’s Soy» 
Company 
Trenton, N.J 
> “—~ . te 4 eQ , 7 , 
Discussion of “Symmetric and Anji. 
a) “ bd ’” 
Symmetric Loadings 
ro THE Eprror: The third problem in the article, “Symp, 
and Anti-Symmetric Loadings,”’ by Mr. Newell in the April issy: 
of Civit ENGINEERING is of practical interest. It is stated tha; 7 
Das B = U Verfahren only one sheet of calculations is necescar, 
against five and a half pages in Fife and Wilbur (Theory of Sy 
e2e=154 9925 . 
P=100 ¢ Po D x 
ia 
1-750) = ‘ . 
+ 2 2 H 
pa 3 
+ = ; , 
; a : 2:0 
= 2 & ES ’ 
H 
1 =500 2 MOMENT DIAGRAMS 
3» 
a : 
* . 
1 9 oa F ’ 20 
he— De = 25—») 
Fic. | 
Indeterminate Stresses). Possibly a method (Fig. 1) involving y $f 
line of calculation for the indeterminate quantity would ' 4 
interest. ) 
Taking half the frame BCDE as a free body, the moment 
grams are as shown in Fig. 1. Since the tangents at G and Ha 
M 
parallel, the 7 areas total zero, and we may equate the sum of 
plus areas to the sum of the minus areas. Evidently Vg + 3:08 
Vp, H = He, and Vp = (100 X 40 + 25 XK 20) X 1/25 = I8 336 
Ve = 
750 100 20.165 750 
x x PZ + x ISO 10 
~~ , - 
403.3 2 2 500 yd 3:5( 
7.5 X% 7.5 750 —_ 2.5 750 4:15 
<x 20.165 K 1 7.5 + x 
Z 403.3 2 i) é 
Putting this in the shape of a formula we have, for such a 2:00 
I, D P I; D , 
kL + Vel 
Icpn 2 Iz 
"Dee I | ) 
° cD U 2:30 
c+ L (2c + s) + 
ler ry 
It would appear that Das B = U Verfahren is a partial staten 
of the theory of superposition. This method is of course " 
that of graphical integration, or area moments, announces 
(po . - . of ‘ohts was 
Prof. C. E. Greene in 1873, while the method of elastic weighs * 
announced by Prof. Otto Mohr in 1868. These two metioe o 
devised independently, and the theorems of either may be ™=" 
derived from those of the other one 
C. M. Goopricn, M. Am. 90%. 
-_. 
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Sixtv-Ninth Annual Convention 


San Francisco, Caltf., July 26-28, 1939 
St. Francis Hotel to Be Headquarters 








Opening Session and Business Meeting 


WEDNESDAY 


9:00 Registration 
9:45 Convention called to order by 
FREDERICK Hatt Fowrer, President, San 
Francisco Section, Am. Soc. C.E.; Consulting 
Civil Engineer, San Francisco, Calif 
9:50 Address of Welcome 


His Honor, ANGELO J. Rossi, Mayor of the 
City of San Francisco, Calif. 


July 26, 1959 


10:05 


10:10 


Morning 


Response 
D. H. Sawyer, President, Society 
of Civil Engineers; Chief, Section of Space Con 
trol, U. S. Treasury Department, Procurement D1 
viston, Washington, D.C 
Annual Address 
D. H. SAWYER, 
of Civil Engineers 


American 


President, American Soctety 


Business Meeting and Luncheon Recess 





Sessions of Technical Divisions 


WEDNESDAY 


HYDRAULICS AND IRRIGATION DIVISIONS 
2:00 Session opened by 





Frep C. Scopey, M. Am. Soc. C.E., Chairman, Hy- 
lraulics Division, Am. Soc. C.E.; Senior Irrigation Engi 
neer, U. S. Department of Agriculture, Berkeley, Calif 


July 26, 1939 


3:00 
3:45 


Afternoon 


Discussion 
The Central Valley Project 

WALKER R. Younc, M. Am. Soc. C.E., Supervising 
Engineer, U. S. Bureau of Reclamation, Sacramento, Calif 


Discussion with Special Reference to the Effect on Navi- 
gation 





05 Hydraulics of Sprinkling Systems for Irrigation 
J. E. Curistransen, Assoc. M. Am. Soc. C.E., Assistant F. M. S. Jounson, M. Am. Soc. C.E., Major, Corps of 
Irrigation Engineer, College of Agriculture, University of Engineers, U.S.A., Assistant U. S. Division Engineer, San 
Caltfornia, Davis, Calif Francisco, Calif. 
2:25 Discussion SOIL MECHANICS AND FOUNDATIONS 
2:45 Silt Problems of the Imperial Irrigation District Resulting DIVISION 
from the Completion of Boulder Dam CARLTON S. Proctor, Chairman, Executive Committee, 
M. J. Down, M. Am. Soc. C.E., Chief Engineer and Presiding 
General Superintendent, Imperial Irrigation District, Im- 2:00 Opening address by 
perial, Calif CARLTON S. Proctor, M. Am. Soc. C.E., Chairman, Ex 
3:05 Discussion ecutive Committee, Soil Mechanics and Foundations Division, 
, . ‘ ‘onsulting Engt New York, N.Y 
3:30 Design of Curves for High Velocity Open Channels Consulting Engsnesr, -” w Tere ; ’ 
Ropert T. Knapp, M. Am. Soc. C.E., Professor, Hy 2:10 Photo-Elastic Analysis of Stress in Ear a Masses 
raultc Engineering, California Institute of Technology, Ropert G. Hennes, Assoc. M. Am. Soc. C.E., Assistant 
Pasadena, Calif Professor, Civil Engineering, and FREDERICK B. Fargt 
50 D : HARSON, Assoc. M. Am. Soc. C.E., Associate Professor, 
ee Civil Engineering, University of Washington, Seattle, Wash 
#15 Adjournment 2:40 Discussion 
WATERWAYS DIVISION 3:00 Report on Progress of Committee on Earth Dams and 
a : a Embankments 
CHARLES T. LEEDS, M. Am. Soc. C.E., Presiding ’ ome , : 
4 : L. F. Harza, M. Am. Soc. C.E., Consulting Engineer and 
“00 Protecting Chicago’s Water Supply President, Harza Engineering Company, Chicago, II, 
5. N. Karrick, M. Am. Soc. C.E., Captain, Corps of Chairman. 
engineers, U.S.A Besa oy Engineer, Rivers and Harbors, 3:39 Effect on Foundation of Earthquake Motion 
Var Department, Chicz ; . = ; 
: , partment, Chicago, Il R. R. Marrer, M. Am. Soc. C.E., Professor, Structural 
‘30 Chicago River Controlling Works Engineering, California Institute of Technology, Pasadena, 
_ Horace P. Ramey, M. Am. Soc. C.E., Assistant Chief Calif 
cn er, Sanitary District of Chicago, Chicago, Ill 4:00 Discussion 
WEDNESDAY—Jaly 26, 1939 Evening 
7:00 Dinner and Dance at St. Francis Hotel for Members, Ladies, and Guests 
Toastmaster: FREDERICK HALL Fow er, President, San Francisco Section, Am. Soc. C.E 
for the dinner and dance are $3.00 each. Tickets for dancing only will be sold to Juniors and Student Chapter 
members at $1.00 each. Dinner dress 
ee = 
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Sessions ot Technical Divisions 
THURSDAY — July 27, 1959 Morning 

















SOIL MECHANICS AND FOUNDATIONS 10:55 Discussion 
DIVISION 11:15 Permissible Quality of Irrigation Water 
Ca S. Procror, Chairman, Executive Committee, Presiding WALTER P. KELLEY, Professor of Agricultur hemity 


' . , University of California, Berkeley, Cali 
9:30 Sealing the Clay Lining of the Lagoon at Treasure Island 6g — ite tia: 
CHARLES H. Ler, M. Am. Soc. C_E., Consulting Hydraulic 11:40 Discussion 


Engineer; Chief of Diviston, Water Supply and Sanitation, 12:00 Adjournment 
r} Golden Gate International F vposttion, : 


ep riment f | 


| 
San Francisco, Calif 


STRUCTURAL DIVISION 


10:00 Discussion 


10:20 Fort Peck Dam Slide-—-Exploration and Reconstruction GLENN B. Wooprurr, Member, Executive Committee, Pre 
Cc ¢K KITTREI! UM. Am. Soc. CF Vajo ‘orbs of . : 
; ee y Di stri "I = F, a, A ; P General Subject—Earthquake Resistant Design 
nwemeerr { ‘5 ’ rict ineineer, ‘ort eck “neineer 


Fort Peck Mont 9:30 Progress in Earthquake rig ong Design 
iEN ) Dew Soc. CLE ‘onsultir 
10:50 Fort Peck Dam Slide—Tests and Analyses E beara eh anne re m4 s Chet gis 


r. A. Mipp_esrooks, Assoc. M. Am. Soc. Cl Sentor ; . 
tf Engineers, Washington, D.C 9:50 Analysis of Earthquake Forces in the Design of the Ss, 


y 


neweer. Othice. Chief 
; Francisco—Oakland Bay Bridge 
11:20 Discussion Pega : 
N. C. Raas, M. Am. Soc. C.E., Senior Designiy 
IR RIGA | I¢ YN DIVISION neer, and Howarp C Woop, Assoc M An Sor 
Senior Bridge Engineer, San Francitsco—Oakland B 
\.G N, Chairman, Executive Committee, Presiding San Francisco, Calif 
9:30 Statement by A. Griffin, Chairman 10:10 Provision for Seismic Forces in the Design of the Golder 
Activities of Division during last year Gate Bridge 


Current committee work Leon S. Morsserrr, M. Am. Soc. C.E., Consultir 
Results of 1939 membership response neer, New York, N.Y 
General policy of Division activities 10:30 Brief Outline of Earthquake Investigations for the Pi 
9:45 Concrete Linings for Irrigation Canals River Bridge in California 
CLypE W. Woop, Assoc. M. Am. Soc. C.E.. President, J. L. Savace, M. Am. Soc. C.E., Chief Designir 
Metropolitan Construction Company, Los Angeles, Calif neer, Bureau of Reclamation, Denver, Colo 


10:50 Discussion opened by 


10:10 Discussion : _ 
R. R. Lukens, M. Am. Soc. C.E., Commander ar 
10:30 The Water Supply for Irrigation of the Central Valley spector in Charge, San Francisco Field Station, | 
Project, California and Geodetic Survey, San Francisco, Calif 
CouURTLANDT Eaton, M. Am. Soc. C.E., Engineer, U.S H. M. ENGLE, Structural Engineer, Board of Fire 


Bureau of Reclamation, Sacramento, Calif writers of the Pacific, San Francisco, Calif 


9:35 





San FRANCISCO—OAKLAND Bay Brivo! 


ScENE IN CELEBRATED YOSEMITE PARK 
(on Route of Special Pre-Convention Tour From Yerba Buena Island, with San Francisco in Back 





THURSDAY —July 27, 1939-—Ajfternoon and Evening 


1:30 Informal Luncheon for Members, Ladies, and Guests, Main 6:00 Cocktail Hour, Main Ballroom, California Builcme 
Ballroom, California Building on Treasure Island Treasure Island 
6:45 Informal Dinner, Main Ballroom, California Building 
Treasure Island 
Tickets for the Cocktail Hour and Info" 
be $2.50 each 


rickets for luncheon will be $1.50 each 


2:30 Everybody Visits the Golden Gate International Exposition 
on Treasure Island 
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Sessions of Technical Divisions 
FRIDAY July 28, 1939 


Morning and Afternoon 


POWER DIVISION 
B. Morris, Mf. dm. Soc. C.E., Presiding 
memistr SYMPOSIUM ON MASONRY DAMS 
the following Divisions, represented by: 


ction Division Harry J. DEUTSCHBZIN 


Irrigat on Division GLENN L. PARKER 
Power Division A. V. Karpov 
Soi] Mechanics and Foundations 

Division JAMES H. SrrRatTTon 


A 


Structural Division Durr A. ABRAMS 
Waterways Division W. H. McALPINE 
last few years there have been a number of changes 
eptions as applied to masonry dams. Probably 
in nfluences are accountable for it: 
ised amount of engineering knowledge is responsi- 
lization that the very simplified assumptions on 
ign of dams have been based do not apply in their 
that the design of safe and economical dams must 
ore refined design methods. 
msiderable improvement in control, handling, and 
nerete has made present-day masonry dams much 
and eliminated to a large extent the uncertainties 
r jue in the past to non-uniform material. 
\< a result of the studies made in connection with arch 
become clear that the properties of the foundations 
neglected if the behavior of an arch dam or a gravity 


+ Golden 


the Pit 


letermined 
work that is going on at present along these three major 


ms wing done by different men, different organizations, and 
lifferent countries 
vould seem that all this widespread experience might well be 
oy readily available by means of a carefully planned symposium. 
ediate result would be to eliminate the theories that have 
ical application at present, and to clarify the situation 
ijesign data and theories that should be used and further 
| in order to improve the design of masonry dams. 
first half of the symposium was held during the Spring 
lee April 20 and 21, 1939, in Chattanooga, Tenn. John 
Page, M. Am. Soc. C.E., presided at these two sessions, when 
following papers were delivered and discussed: ‘‘Masonry 
Basic Design Assumptions,”"’ by Ivan E. Houk and Kenneth 


ting on 


Keener Design of Gravity Dams,”’ by A. L. Alin; ‘Design 
f Arch Dams,"’ by R. S. Lieurance; ‘Design of Special Dams,”’ 
y C. H. Howell Preparation of Foundations for Masonry 


‘by Charles H. Paul and Joseph Jacobs; ‘‘Determination 
{ Elastic Properties of Foundation Rock,’’ by Dr. R. K. Bern- 
ard; “Methods of Improving Foundation Rock,’ by James B. 


9:30 Introduction of the Chairman of the Symposium 

Wittiam P. CreaGer, M. Am. Soc. C.E., Chairman 
veculive Committee, Power Division; Consulting Engineer, 
Buffalo, N.Y 


2:35 Opening Address 
SAMUEL B. Morris, M. Am. Soc. C.E., Dean, School of 
ering, Stanford University, Calif 


SESSION III 


440 Geology of Dam Sites 
Invinc B. Crospy, Affiliate, Am. Soc. C.E., 
ng Geologist, Boston, Mass. 


Consulting 


Discussion opened by 


D. LoupeRBACK, Professor of Geology, Unti- 


utforntia, Berkeley, Calif 
NICKELL, Geologist, U. S. Bureau of Reclamation, 
lo 
Concrete Control 
LER, Assoc. M. Am. Soc. C.E., with Pennsyloanta 


Commission, Harrisburg, Pa. 





10:40 Discussion opened by 
H. F. FAULKNER, Engineer of Concrete Control, Ruby 
Dam, Rockport, Wash. 


Josepn A. Kitts, Assoc. M. Am. Sou 
Concrete Technologist, San Francisco, Calif 


C.E., Consulting 


11:00 Construction Joints 

ByRAM W. STEELE, Assoc. M. Am. Soc. C.E., Principal 
Engineer, Office, Chief of Engineers, U.S.A., Washington 
D.C. 

11:20 Discussion opened by 

W. A. Perkins, M. Am. Soc. C.E., Senior Engineer of 
Dam Supervision, State Department of Public Works, Sacra 
mento, Calif. 

Paut BAuMANN, M. Am. Soc. C.E., Senior Assistant 
Chief Engineer, Los Angeles County Flood Control District, 
Los Angeles, Calif. 

Lesti—e W. Stocker, M. Am. Soc. C.E., Senior Civil 
Engineer, Public Utilities Commission, Bureau of Engi 
neering, San Francisco, Calif 

SESSION IV 
2:00 Testing of Dams, Dam Models and Spillways 
Part I—Structural Testing 

Roy W. Carson, Assoc. M. Am. Soc. C.E., Assoctate 
Professor of Civil Engineering, Massachusetts Institute of 
Technology, Cambridge, Mass 

2:20 Discussion opened by 

Frep L. PLtummer, M. Am. Soc. C.E., Chief Design 
Engineer, Cuyahoga County, Cleveland, Ohio 

F. B. FARQUHARSON, Assoc. M. Am. Soc. C.E., Associate 
Professor of Ciwil Engineering, University of Washington, 
Seattle, Wash. 

2:40 Part Il—-Hydraulic Testing 

Pau W. Tuompson, Jun. Am. Soc. C.E., Captain, 
Corps of Engineers, U.S.A., Director, U. S. Waterways 
Experiment Station, Vicksburg, Miss 

3:00 Discussion opened by 

D. P. Barnes, Assoc. M. Am. Soc. C.E., Engineer, U. S 
Bureau of Reclamation, California Institute of Technology, 
Pasadena, Calif. 

J. C. Stevens, M. Am. Soc. C.E., Consulting Hydraulic 
Engineer, Portland, Ore. 

3:20 Determination of Stress by the Use of Indirect and Mathe- 
matical Methods 

J. H. A. Branrz, Pu.D., Engineer, U. S. Bureau of 
Reclamation, Denver, Colo 

3:40 Discussion opened by 

Cart H. HEILBRON, JrR., Assoc. M. Am. Soc. C.E., 
Associate Engineer, U. S. Engineer Office, Los Angeles, Calif 

I. M. Netipov, Assoc. M. Am. Soc. C.E., Senior Engineer 
of Hydraulic Structure Design, State Division of Water 
Resources, Sacramento, Calif. 

4:00 The Tendencies in Design and Construction of Masonry 
Dams 

A. V. Karpov, M. Am. Soc. C.E., Consulting Engineer, 
Pittsburgh, Pa. 

4:20 Discussion opened by 


C. I. Grimm, M. Am. Soc. C.E., Head Engineer, U. S 
Engineer Department, North Pacific Division, Portland, Ore. 

B. E. Torpen, M. Am. Soc. C.E., Principal Engineer, 
Corps of Engineers, U.S.A., Bonneville, Ore 

















4% Civit ENGINEER! 


Sessions of Technical Divisions 
FRIDAY —Jaly 28, 1939—Morning 


HYDRAULICS DIVISION 


“ED C. Scosey, Ghairman, Executive Committee, Presiding 


9:30 Session opened by 
Frep C. Scopey, M. Am. Soc. C.E., Sentor Irrigation 
Engineer, U.S. Department of Agriculture, Berkeley, Calif 


9:35 Practical Uses of the Flow and Pressure Nets in Hydraulic 


Investigations 
Morroucu P. O’Brien, M. Am. Soc. C.E., Professor of 
Mechanical Engineering, and Chairman, Department o 


Wechanical Engineering, University of California, Berkeley, 
Calif 


10:30 Discussion 


10:45 Cross-Channel Floods and a Railroad 
Water H. Kirxpripe, M. Am. Soc. C.E., Chief Engi 
neer, Southern Pacific Company, San Francisco, Calif 
11:15 Discussion opened by 
FREDERICK W. PANHOoRST, M. Am. Soc. C.E., Bridge 
Engineer, State Division of Highways, Sacramento, Calif 
Mr. Panhorst will supplement the hydraulic experiences 
of the Southern Pacific with those of the Highway Division 
during the same disastrous flood 


11:45 Open discussion 
12:00 Adjournment 


SANITARY ENGINEERING DIVISION 
H. W. Streeter, Chairman, Executive Committee, Presiding 


9:30 Technical and Esthetic Aspects of Watershed and Im- 
pounding Reservoir Sanitation 
C. A. Hotmguist, Director, Division of Sanitation, and 
CHARLES R. Cox, Assoc. M. Am. Soc. C.E., Chief, Bureau 
Water Supply, Diviston of Sanitation, State Department 
if Health, Albany, N.Y 
9:50 Discussion opened by 
G. E. Arnoip, Assoc. M. Am. Soc. C.E., Chief Water 
Purification Engineer, San Francisco Water Department, 
Millbrae, Calif 
R. F. Goupgry, M. Am. Soc. C.E., Sanitary Engineer, 
Bureau of Water Works and Supply, Los Angeles, Calif 


. G for Fuly 1939 Vou. 


10:10 Experiences in the Operation of the Chemica! Treatmen: 


10:30 Discussion opened by 


10:40 History and Operation of the Sanitary Fill Method o 


11:00 Discussion opened by 


11:15 Outline of the Water Supply System of San Francisco 


11:30 Outline of the Richmond-Sunset Sewage Treatment Plast 






















B. S. Morrow, Assoc. M. Am. Soc. C_E., 
General Manager, Water Bureau, City of Porti. 
Ure 


F. D. Pyte, M. Am. Soc. C.E., Hydraulic Enpings, 
of San Diego, San Diego, Calif 


Plant of the Minneapolis-St. Paul Sanitary Distr. 
GEORGE J. SCHROEPFER, Assoc. M. Am. Soc. CF 
Engineer and Superiniendent, Minneapolis-St. Puy 

lary District, St. Paul, Minn 


WELLINGTON Donacpson, M. Am. Soc. CE. Dire 
Bureau of Sewage Disposal, Department of Public Wy 
New York City, New York, N.Y 

FrReprIcK C. Roperts, JrR., Assoc. M. Am. Se 
State Sanitary Engineer, State Board of Health, Phoe: 
Ariz 


Disposal of the Mixed Municipal Refuse of Sa 
Francisco 
Joun J. Casey, M. Am. Soc. C_E., City Engineer, Sey 
Francisco, Calif 


W. D. Brncer, M. Am. Soc. C.E., Commissioner 
Borough Works, Borough of Manhattan, City of New York 
New York, N.Y 

Dr. J.C. Geicer, Director of Public Health, City ani 
County of San Francisco, San Francisco, Calif 


Jean L. VINCENZ, Commisstoner of Public Works, Fresno 
Calif 





G. E. ARNowp, Assoc. M. Am. Soc. C.E., Chief Wate 
Purification Engineer, San Francisco Water Deparime 
Millbrae, Calif 


and Other Sewage Disposal Improvements 


B. Benas, Assoc. M. Am. Soc. C.E., Su perintender 
Richmond—Sunset Sewage Treatment Plant, San Francis 


Calif 








FRIDAY —July 28, 1959 


CITY PLANNING AND HIGHWAY DIVISIONS 
Hartanp BarTHOLOMEW, Chairman, Executive Committee, 
City Planning Dwision, Presiding 

2:00 Roadside Control Through Zoning 
L. DemiInG TILton, with California State Planning Board, 
Sacramento, Calif 
2:30 Metropolitan Highway Problems 
L. I. Hewes, M. Am. Soc. C.E., Deputy Chief Engi 
neer, U. S. Bureau of Public Roads, San Francisco, Calif 
3:00 Financial and Physical Plans 
WitiiaM J. Fox, Assoc. M. Am. Soc. C.E., Chief Engi 
neer, Department f Butlding and Safety, Lo Angeles County, 
Los Ange le 5, Calif 


3:30 Discussion 


1:30 Sanitary Engineering Division Excursion to the Manm 


1:30 Structural Division Excursion to the San Francisco-Os 











Afternoon 


TECHNICAL DIVISION EXCURSIONS 


Sewage Pumping Station, the Richmond-Sunse 
Sewage Treatment Plant, and the Peninsular Proper 
ties of the San Francisco Water Department 


An outdoor supper will be served to those who go 0 
excursion 
Tickets for the supper are 75 cents each 


land and the Golden Gate Bridges and Other Pois's 


of Interest t — 


Hey 

The Structural Division will join the Sanitary ! 
ing Division at an outdoor supper 

Tickets for the supper are 75 cents each. 

— 





See page 23 in advertising section for advance registration and ticket order form. Members are urged to register and order 
tickets in advance. 







TS ene 
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Entertainment for the Ladies 
WEDNESDAY —Jaly 26, 1959 THURSDAY—July 27, 1939 
Morning 1:30 The ladies will join the members at lunch at the California 
stration Building, Treasure Island 


, ‘ Tickets for the luncheon are $1.50 eacl 
s will be welcome at the Opening Session of the —_ al i i tele ee 


Annual Convention 2:30 The ladies will join the members in an inspection of the 


y Golden Gate International Exposition 
Aflernoo . aed ee , 
rei 6:00 The ladies will join the members at a cocktail party and 


9 around San Francisco dinner at the California Building on Treasure Island 
Tea honoring Mrs. D. H. Sawyer rickets for the dinner are $2.50 each 


, 





Palace of the Legion of Honor, Lincoin Park 


FRIDAY—J uly 28, 1959 


Dinner and Dance at the St. Francis Hotel 10:30 Trip down the San Francisco-San Mateo Peninsula 


/vening 


ladies will join with the members at the dinner and Luncheon at Allied Arts Guild. Organ Recital in the 
t the St. Francis Hotel Stanford University Chapel at 2:30 p.m 

a 7 « =] 

kets for the dinner are $3.00 each Tickets for the luncheon are 90 cents each 


Ladies are urged to use the Special Information Desk in the Lobby of the St. Francis Hotel, maintained for their exclusive use. 





Stoner 


yew ror 


\C1SCO 





The California Monthly, Berkeley—G. Elwood Hoover, Photographer 
CHAPEL AND QUADRANGLE OF STANFORD ON THE CAMPUS OF THE UNIVERSITY OF CALIFORNIA AT 
UNIVERSITY BERKELEY 





Places of Interest to Be Seen in and Around San Francisco 


Fisherman’s Wharf Golden Gate Park 


crab and have it cooked. Fish direct from A one-thousand acre park reclaimed from the sand dunes 


Contains the De Young Memorial Museum, Academy of Sciences, 
Steinhart Aquarium 


Fish, fishermen, boats and nets, all in a 


Fleishacker Park and Zoo 


leet above the bay and ocean { sceni 
ill of San Francisco and its surroundings The largest swimming pool and a splendid zoo located 
on the shore of the Pacific Ocean 
! California, at Berkeley, Calif. 

rolden Bears 


Coit Tower on Telegraph Hill 
‘ord Jr. University, at Palo Alto, Calif. An 


the world 


excellent view out the Golden Gate and down the Bay 
Both bridges in wonderful settings 





See page 439 for information on special tour for eastern members to the convention, 
with stopovers at Lake Tahoe and Yosemite National Park enroute 
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Hotel Accommodations and Announcements 


In order to be certain of accommodations, members are urged to 
make definite arrangements for rooms at least a week in advance 
of the Annual Convention, paying for the rooms in advance for at 


least part of the period for which they expect to be in San Francisco 


Hotel Rates 


Horet Sincte Room Dovsie Room 
tt. Francis, Powell and Geary Streets $4.00 up $6.00 up 
Mark Hopkins, California and Mason Streets 5.00 up 7.00 up 
Sir Francis Drake, Sutter and Powell Streets 4.00 up 6.00 up 
Bellevue, 505 Geary Street 3.50 up 5.00 up 
stewart, 353 Geary Street 3.00 up 4.50 up 
Plaza, Post and Stockton Streets 3.00 up 4.50 up 
Palace, Market and New Montgomery Streets 4.00 up 6.00 up 
El Cortez, 550 Geary Street 3.50 up 4.50 up 
Franciscan, 350 Geary Street 2.50 up 3.50 up 
Paisley, 432 Geary Street 2.00 up 3.00 up 

without bath) 1.50 up 2.25 up 


Nort All rooms with private bath or shower, except Hotel Paisley as noted 


Francis Hotel is the Society headquarters for the Con 
All who attend the Annual Convention are requested to 
Special badges and tickets will 


rhe St 
vention 
register immediately upon arrival. 
be obtained at the time of registration. 


Local Sections Conference 
A conference of representatives of the 12 Local Sections in the 
Western Meeting Region will meet at 9:30 a.m. on Tuesday, 
July 25, 1939, in the St. Francis Hotel. The program will schedule 
topics of professional rather than technical interest. All members 
of the Society are welcome to participate 


Order All Tickets in Advance—See Page 23 in Advertising Section 
for Advance Registration Card and Ticket Order 


Members who order ticketsin advance will have tickets and badges 
awaiting them on arrival and will assist the committee greatly by 
giving advance information to guide it in concluding arrangements. 


Information 
A registration desk will be provided in the headquarters hotel to 
assist visiting members in securing desired information about the 
city. At the registration desk a card file of those in attendance 
will be maintained, with information as to San Francisco addresses 


Entertainment for the Ladies 
Attention is directed to the entertainment provided for the 
ladies on Wednesday, Thursday, and Friday. It is expected that 
they will participate with the members in any other features of the 
program in which they are interested 


Invitation to Juniors and Members of Student Chapters 


Juniors and members of Student Chapters are invited to partici 
pate in all the events of the Annual Convention. Particular at 
tention is called to the special rates for the Dinner and Dance on 
Wednesday evening 

Junior Forum on Monday Evening, July 24, 1939 

Che Junior Forum of the San Francisco Section will hold its 
regular meeting at the Aquatic Park Casino, foot of Polk Street, 
San Francisco, on Monday evening, July 24, 1939, at 6:00 p.m 


Che Junior Forum invites all visiting members to their meeting 


Invitation to Delegates of National Council 
Delegates to the Annual Convention of the National Council 
ire cordially invited to attend any and all sessions and functions 
f the Society’s meeting Members of the Society are likewise 
invited to attend the events of the National Council on Friday 
Hotel St 


ind Saturday in the Francis 


Special Trips or Arrangements 
Members who desire to take special trips are requested to con 
sult the Registration Desk for detailed arrangements 


he program as a whole has been prepared under the direction 


# the Western Region Meeting Committee, composed of E. N 
Noyes, Vice-President, Am. Soc. C.E., Chairman; and Epwarp 
5. Bres, CHaries T. Leeps, and Tuomas E. STantTon, JrR., Direc 
, im. Soc. Ct 
Please call on the Local Committee on Arrangements or on the 


Secretary's office for anv service desired 
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LOCAL COMMITTEE ON ARRANGEMENTs 


Georce W. Pracy, General Chairma, 
FREDERICK H. Fow er, President, San Franci 
r. J. Corwin, Jr., Secretary-Treasurer, San Fran; 


N. A. Bowers C. G. Hyp: 
A. J. CLEARY S. B. Morris 
W. P. Day I. C. Steer: 


CONVENTION COMMITTEES 


Program 
5S. B. Morris, Chairman 
J. S. Bricut C. G. Hyp: 
lr. P. Dresser, Jr O. W. PEererson 
W. J. Fox F.C. Scopey 
S. T. HARDING F. G. Warr: 
G. B. Wooprurr 
Treasure Island Day 
I. C. Sreece, Chairman 
J. F. BonNNER C. J. Nopmann 
N. A. Bowers J. E. Riyni 
S. S. GORMAN A. L. Trowrripc: 
G. A. Hunt H. C. VENSANo 
F. F. Mautz C. C. WINTER 
Publicity 
N. A. Bowers, Chairman 
B. C. GeRWICK H. L. Harn 
G. D. WHITTLE 
Finance 
C. G. Hype, Chairman 


J. S. Loncweu 
A. H. Marxwart 
A. D. WILpER 


Convention Dinners 
E. M. Knaptk, Chatrman 
E. Levy 
R. B. Rornscuip, |p 
R. L. WALKER 


J. D. GALLoway 
C. C. KENNEDY 
W. H. KIRKBRIDE 





A. C. BEYER 
A. P. DENTON 
L. A. ELSENER 
H. C. Woop 


Reception and Registration 


W.H. Popert, Chairman 
H. J. BRUNNIER J. E. Mackie 
R. G. Cone r. A. Perrot 
I. P. Dresser, Jr GEorGE B. PILtssury 
J. H. Exvers M. C. Poulsen 
W. E. EmMuer A. V. Sapu 
A. P. FISHER R. A. Tupor 
J. J. Goutp J. H. Turner 
N. J. KENDALI F. P. ULRICH 
Excursion 
R. G. WapswortH, Chairman 
G. E. ARNOLD T. F. Caact 
B. BENas W. STAVA 


J. R. Cantu D. F, STEVENS 
Ladies General Committee 


Mrs. S. B. Morris, Chatrman 


Mrs. JAmes I. BALLARD Mrs. F. C. HERRMANN’ 
Mrs. Pau, BEERMANN Mrs. C. G. Hyvt 
Mrs. N. A. Bowers Mrs. H. M. Jones 
Mrs. H. J. BRUNNIER Mrs. W. H. Kirksrive 
Mrs. A. J. CLEARY Mrs. Epwarp M. Kyarit 
Mrs. T. J. Corwin, Jr Mrs. Leon H. NisHKIA 
Mrs. H. D. Dewe i Mrs. F. W. PAn#ors! 
Mrs. N. A, EcKArR? Mrs. W. H. Popert 
Mrs. T. W. Espy Mrs. Georce W. Pra 
Mrs. Freperick H. Fow.Ler Mrs. Frep C. Scose! 


Miss CHLOTILDE GRUNSKY Mrs. T. E. STANTON 


Mrs. H. H. HAtt Mrs. A. L. TRoWeR 
Mrs. Harovtp B. Hammiti Mrs. H. C. VENSAS 
Mrs. S. T. HARDING Mrs. R. G. Waps% 
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All \lembers Urged to Aid in Factual Survey of Compensation 


ty is to do anything toward the improvement of the 
us of its members, certain basic facts are needed 


est help to the profession, every member is urged to fill out his 
card, immediately on receipt, and drop it in the mail 





urt the work 
f Direction has 
, factual survey 
ssional imcome 
6,000 members 
1938. Early 
each member 
a simple post 
produced here, 
is requested to 

iin data regard 
work, age, re sidence, Your age 
f embership, po 
und income. These 
to be signed 
be identified 
y city of residence 
rade of membership 
rvey is being spon 


will they 


y the Committee on 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
COMMITTEE ON PROFESSIONAL OBJECTIVES — COMMITTEE ON SALARIES 


If the Society is to accomplish anything in respect to the improvement of the social 
and economic status of its own members, Headquarters must have certain facts submitted 
by the members FOR PURPOSE OF analyzing the present situation. 


You are URGED to answer these questions and mail this card NOW. 


July 1, 1939 


Grade of Membership... 
Married or Single... 
Location (City and State): 


INDICATE THE NATURE OF YOUR EMPLOYMENT IN 1938 


TYPE OF EMPLOYER 


e.g., governmental, public utility, 
consultant, 


contractor, self, etc. 


FACTUAL SURVEY 


GeEorGE T. SEABURY, 
Secretary. 


..... How many months employed in 1938 
If college graduate, what year 4 
ue Engineering Income in 1938 $ 
. Do you have Civil Service Status 


FIELD OF WORK 


e.g., bridges, highways, sanita- 
tion, reclamation, etc. 


JOB FUNCTION 


e.g., design, construction, 
veying, research, teaching, 


sur- 
etc 





na! Objec tives, of 
Enoch R. Needles is 
an, and by the Com 
mn Salaries, of which 
Goodrich is chairman 














DO NOT SIGN THIS CARD 








alysis of the returns 
“ « made by the latter 
ittee. In order that 
irvey may be of great 


FACSIMILE OF THE COMPENSATION SURVEY 


POSTCARD 





BRIEFLY 


1 


RN, AT LAKE TAHOE- 
NG POINT ON THE 
NVENTION TOUR 


Official Convention Tour to San 
Francisco Meeting 


ANNOUNCED in the June Crvi. ENGINEERING, ar- 
rangements have been perfected whereby members from the Missis 
Valley and points east can pool their traveling interests to 
vantage in going to the Annual Convention in San Francisco. 
ly these arrangements are of a social nature, in that those 


traveling together are 


assured of pleasant 
company—the same 
sort of attraction 


that members find in 
living at a head 
quarters hotel, where 
they see their friends 
frequently, dine with 
them, and spend their 
odd moments to ad- 
vantage in social con- 
versation. The re- 
sulting spirit is one of 
friendliness, multi 
plying many times 
the enjoyment of 
those attending the 
meeting. 

The special travel 
plans for the trip to 
San Francisco also 
provide distinct 
business convenience. 
Anexperienced travel 


director handles all the necessary details. He makes reservations 
en masse and thus is able to secure rates which make the trip attrac 
tive from a financial standpoint and also relieve it of much of the 
drudgery of individual travel. 

There still remains to be mentioned one of the greatest induce 
ments for taking the special San Francisco tour. This is the un 
usual opportunity of spending most of a day at Lake Tahoe and 
then enjoying a beautiful two-day ride over Tioga Pass and through 
the celebrated Yosemite Park. The schedule brings the traveler 
into San Francisco on the Saturday evening before the meeting, 
leaving three days for rest, or for taking in the World’s Fair and 
other attractions. The time schedule calls for departure from New 
York on Sunday, July 16, and from Chicago the next morning 

Already sufficient reservations have been made to ensure that 
the party will have one or more special cars for its exclusive use 
Many of those included in the party have taken previous trips of a 
similar nature—no better recommendation can be found. A de 
lightful trip amidst scenic surroundings and with the best of com 
pany, all free from travel cares, is ensured. Inquiries may be ad 
dressed to Society Headquarters or directly to Leon V. Arnold, 
Travel Consultant, 36 Washington Square West, New York, N_Y.., 
who will handle the trip. Reductions in rail fares have recently be 
come effective, thus further reducing the cost of reaching the San 
Francisco Convention from the east. 





Ross K. Tiffany Dies 


MEMBERS of the Society will be grieved to learn of the death of 
Ross K. Tiffany, a member of the Board of Direction of the Society, 
which occurred suddenly on June 1 at Colville, Wash., where he 
had gone on a business trip. Several months ago Mr. Tiffany was 
injured in an automobile accident, but it was thought that he had 
recovered. 
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He was born at finally as project manager for the U. S. Bureau of Ry matior 


| Union, Iowa, on June charge of the Yakima Project. In 1920 he became pro manag 
11,1879. In 1901 he on irrigation development in the Spokane Valley, , inuing 
graduated from Cor this capacity until 1925. During this period he also seryes 
nell College (Iowa), consultant on many irrigation and drainage projects Washi: 
receiving the degree ton, Idaho, and Montana . 
| of B.S. in civil engi- In 1925 Mr. Tiffany was appointed Washington Sta Hydra, 
| neering. In 1905 he Engineer, resigning in 1929 to engage in private practice ac x 
was awarded the de sultant in irrigation, power, and drainage developments y 
gree of C.E. by the served as works manager of the Washington Emergency Rel 
same institution Administration in 1933, and from 1934 until his death he was ey, 


Mr. Tiffany's early tive officer for the Washington State Planning Council, with p,, 
career wasinrailroad quarters at Olympia, Wash : 
location and con Mr. Tiffany had been active in the affairs of the Society g, 
struction, including 1920, when he became a Member. For five years he » rved on th 
work for the St. Louis Executive Committee of the Society's Irrigation Division, ang ;,, 





and New Orleans one year was chairman of the Division. He also served as pres 

Railroad in Missouri dent of the Tacoma Section. In January 1938 Mr. Tiffany y, 

and Illinois elected Director of the Society from District 12, and his term meal + 
From 1901 to 1920 have expired in January 1941. His other professional activitis , 

Mr. Tiffany was en included membership on the Hoover Commission on Conseryatio, 

gaged in irrigation and Administration of the Public Domain. At one time he ak 

operation and con served as president of the Washington Irrigation Institute 

Ross K. TIFFANY struction in the Ya Everywhere Mr. Tiffany was greatly admired. Not only 
kima Valley in Wash his fine mind and his outstanding ability make him eminent. }y 


ngton—first as engineer, and later as manager for the Washing his warm and genial friendliness drew to him a wide circle of a 


on Irrigation District; then as superintendent of irrigation, and miring friends. He was a splendid man and an excellent engine 





British American Engineering Congress 
Comprehensive Program Planned for New York Covering One Week, September 5-9 


south of the George Washington Bridge, New York Harbor as fa 
Staten Island, and the East River, up to the World's Fair, wi 
the evening will be spent A variety of local trips is planned | 
the ladies on Wednesday, including a tea in the afternoon 
culminating in a formal banquet in the evening. Thursday t 


\ NUMBER of innovations mark the attractive arfangements 
hat have been made for the Society’s Fall Meeting First, it 1s 
to be a joint meeting, at which various branches of engineering 
will be represented; the American Society of Mechanical Engineers 
and this Society have arranged corresponding programs which will 
dovetail Even more important is the international flavor, to be 
supplied by the large number of visitors expected from both Great 
Britain and Canada lhe former will come under the leadership 
of the Institution of Civil Engineers, and the latter sponsored 
by the Engineering Institute of Canada. Of course, the New York 
World’s Fair close at hand was one of the prime considerations in 


the successful planning of this meeting 


But the meeting has other unusual features The necessity for 
joint arrangements is responsible for the unusually early date, 
immediately following Labor Day rhis is not without its advan 


tages, since it brings the meeting within easy reach of those who 
an arrange for their summer vacation period in early September 
Society records indicate that not since 1874 has an Annual Con 
vention been held in New York City, and a Fall Meeting has never 
been held there, so in this respect also, a long-standing precedent 
is being broken. Finally, the arrangement for the civil engineering 
meetings themselves is unusual, in that they are not to be held at 
Society Headquarters but at Columbia University. There also, 
in the college dormitories, will be the living quarters for delegates 





ind visitors 

Because of the advance in the time of the meeting, all programs 
and announcements are similarly advanced. Hence the details 
usually included in the September issue are being given here so 
that members will have sufficient time to make their plans. The 
official program will appear in the August number 

Details of the meeting, including the World’s Fair, technical, 
social, and sight-seeing features, can be readily gained from the 
accompanying condensed schedule. In their general features, the 
engineering sessions are marked by a combined meeting on the 
first morning, Tuesday; three simultaneous technical sessions on 
both Wednesday and Thursday; and a closing joint session with 
the mechanical group on Friday. Afternoons and evenings are re 
served for excursions, sightseeing, and more formal social events 


SPECIAL EVENTS FOR LADIES slik 
‘ 


gyi sssnttttb's 





A word as to the ladies’ program—provisions have been made for i Ht 
the profitable expenditure of time both mornings and afternoons. ——— Ue 
On Tuesday afternoon, the entire party—including civil and me 


chanical engineers from England, Canada, andthe United States—will Vista or CotumBia University Campus—Low Memoris 


embark on a boat excursion rhe trip will cover the Hudson River LIBRARY IN FOREGROUND 
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Concress, New York, N.Y., SEPTEMBER 5-9, 1939 
AMERICAN SOCIETY OF | AMERICAN SOCIETY | 
Crvi. ENGINEERS | OF MECHANICAL 
INSTITUTION OF CIVIL ENGINEERS 
ENGINEERS INSTITUTION OF Lapine 
ENGINEERING _INSTI- MECHANICAL Aut Groups 
TUTE OF CANADA ENGINEERS 
Headquarters: Headquarters: 
Columbia Univ. Eng. Soc. Bldg. 
General Meeting on | Railroad session Visit to Museum of City 
i Professional Status of New York and 
Sept. 9, £¥9~" of the Civil Engi- American Museum of 
Morning neer | Natural History 
Boat Excursion about New York harbor, | With men on boat ex- 
\fternoon thence to World’s Fair by boat. Lunch- cursion and at 
eon and tea aboard boat World’s Fair 
At World’s Fair With men at World’s 
ning Fair 
Sessions on: Railroad session (1) Shopping tour with 
1) Construction luncheon at Wom- 
ye Methods en’s Republican 
(2) Sanitation and | Club 
= | Water Supply (2) Visit to Morgan 
3) Highways Library with lunch- 
At Faculty Club, | Pennsylvania Hotel we at og 
Columbia Univer- | _—— tins 
heon sity or elsewhere (3) V isit to World’s 
Fair with luncheon 
at World’s Fair 
Sessions on: Railroad exhibits | Tea at Columbia Uni- 
1) Soil Mechanics | at World’s Fair versity 
\fternoon 2) Landing Fields Tea at Pennsylvania 
3) City Planning and | | Hotel 
Parkways 
Evening Banquet and Dance, Hotel Waldorf-Astoria | At Waldorf-Astoria 
= Sessions on: | Highway Transport | All-day sightseeing trip, 
7. 19: (1) Soil Mechanics session including visit to 
M (2) Structural Design | West Poiut 
ae (3) Use of Electricity | 
At Faculty Club, Pennsylvania Hotel | Luncheon at Bear 
Luncheon Columbia Univer- | Mountain Inn 
sity, or elsewhere 





Inspection Trips and 
en00n World’s Fair 


Motor exhibits at | Tea at Stevens Insti- 
World’s Fair | tute, Hoboken 


Entertainment at McMillin Theater, With men at Columbia 
Columbia University University 














1939 Transatlantic  air- 
lam plane session 
Closing session at World’s Fair | With men at closing 
a.t ° 
session 





At World’s Fair, oras | At World’s Fair, or | With men of their party 
desired as desired 





Visit to North Beach Airport or World’s | With men of their party 
Fair, as desired 


Evening : , : - ; 
_ Evening \s desired As desired With men of their party 








Departure of British | Departure of British 





Civil Engineering Mechanical Group 
Group for Wash- | for Schenectady, | 


ington, D.C . (aes 
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the women’s group out of the city, by bus to 
West Point, returning on the New Jersey side, 
in time for a joint evening’s entertainment at 
Columbia University. On the closing day, 
Friday, the ladies will participate with the 
men in all events, including the final session, 
luncheon, and attendance at the World’s Fair. 

It is expected that many of those attending 
from the United States and Canada will come 
by automobile, and accordingly arrangements 
have been planned to provide for this mode of 
travel. Congestion at New York hotels over 
a popular week-end will be avoided by the 
generous facilities of Columbia University. 
There, members and guests with their entire 
families will find commodious accommoda- 
tions at minimum cost. Plans for the con- 
venient parking of automobiles are also being 
perfected. This locality can be easily reached 
from all points of the compass, with negligible 
interference from city traffic, by using the 
various tunnels and bridges together with the 
West Side Elevated Highway, all monuments 
to the civil engineer’s genius. 


ATTRACTIVE RAIL TICKETS OFFERED 


The location of Columbia University is also 
convenient for those who travel by rail. 
It can be reached easily by subway from the 
Pennsylvania Station, or by a brief taxicab 
ride from the 125th Street Station of the 
New York Central and New Haven roads. 
Speaking of rail travel, it should be empha- 
sized again that the Fall Meeting. has been 
planned in full harmony with the Conven- 
tion schedule for San Francisco at the end of 
July. Here are two outstanding meetings, 
characterized by two spectacular world’s 
fairs. The railroads have recognized the 
possibilities inherent in such a combination 
and have listed most attractive fares, which 
permit of a round trip from any point in the 
country to include both objectives. No 
member contemplating attendance at either 
fair should overlook this opportunity of at- 
tending both on the same ticket, and at the 
same time of being present at two splendid 
Society meetings. 

For the visitors from Europe, the program 
will begin one day earlier. The liner Samaria, 
bringing the British delegations, will reach 
Boston on Sunday morning. After enter- 
tainment by local groups, the members of 
the British party will entrain for New York, 
where they will spend all of Labor Day in 
sightseeing and other informal activities. 

INCLUSIVE RATES REDUCE EXPENSE 

By handling room reservations and social 
events for such a large meeting in the stand- 
ardized form as outlined, many economies are 
possible. The committee has therefore ar- 
ranged to offer an upset price to include room, 
registration, trips, and all official social 
events. The economies thus obtained make 
it possible to set an overall price for the four- 
day visit which is within the reach of all 
pocketbooks. Of course, individual tickets 
for every event will be available for those who 
cannot take advantage of the inclusive rate. 
For time schedules, meeting topics, names of 
distinguished authors including outstanding 
members of the British Institutions of Civil 
and Mechanical Engineers as well as the 
Engineering Institute of Canada, and all 
other details, reference should be made to the 
official program which will appear in the next 
or August issue of Crvi. ENGINEERING. 
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PRECEDING by one day the Spring Meeting of the Society, the 
Southern Region Local Sections Conference met in Chattanooga 
on Tuesday, April 18. Under the leadership of James W. Follin, 
chairman of the Society’s Committee on Local Sections, the con- 
ference wrestled during the day earnestly and with enthusiasm for 
answers to the questions: ‘““How Can Local Sections Be Made of 
Greatest Benefit to the Profession?”’ and ‘‘What Duties and Func- 
tions May Properiy Be Turned Over to Local Sections?” 

After a warm welcome to Chattanooga by Lee G. Warren, presi- 
dent of the Tennessee Valley Section, the conference plunged into a 
discussion of ways in which Juniors may be used in the work of a 
Local Section 


JUNIOR PARTICIPATION 


Speaking from his observations as a director of the Alabama 
Section, Roy S. Garrett stated: 

“During the first five years out of college, although he may be 
following the engineering profession, a Junior is usually employed 
in sub-professional work—menial labor in most cases—which is in 
reality serving an apprenticeship. He is usually paid very little 
money, not much more than common labor, in very few instances 
as much as skilled labor. Never has he the authority that is given 
to a first-class section boss. Having spent a large sum of money to 
acquire the highest education possible, he, after several years, has 
advanced only a few dollars a month in salary and very little in 
prestige, and is likely to become completely disillusioned about his 
chosen profession. It is a difficult undertaking to impress on him 
the great advantages and opportunities offered by association and 
cooperation in the Society, which has such high ideals of ethics, 
standards, and qualifications for membership. 

“In our state, where there are about 125 members of the Society, 
only half of the forty or fifty who are participating members of the 
Local Section take an active interest in its affairs. Our compara- 
tively few Juniors are scattered from one end of the state to the 
other. Ninety per cent of the Corporate Members are forty years 
of age and older; the Juniors are between twenty and thirty. 

“‘Nevertheless, we plan to invite each member of the senior class 
of our two engineering colleges to a banquet, to be held about ten 
days or two weeks before school is out, as guests of ten or fifteen 
of our most active older members. Special effort is to be made to 
require the Juniors to take active interest in our Local Section work 
by contributing papers—at least one—at every other meeting. 
In this way, through close comradeship with the younger members, 
we hope to develop a stronger Section.” 

In the District of Columbia Section, the large number of Juniors 
have organized themselves into a forum for self-improvement. 
Benjamin E. Jones, acting secretary of the Section, said that the 
Junior Forum in Washington has been operating successfully for 
two years. Its monthly meetings are managed and arranged en- 
tirely by the Juniors through a rotating committee of three ap- 
pointed for three months each, with terms of office staggered. 
The committee arranges for a speaker, ordinarily a Junior, who 
usually tells of his own line of work, although occasionally an out- 
side speaker is invited. In general, the officers of the forum func- 
tion as do the officers of the Local Section. The entertainment 
committee almost always arranges some small refreshment at the 
end of the meeting. On occasion, a social function is held, and 
several trips of inspection are arranged each year 

It has been the experience of the District of Columbia Junior 
Forum that its members are improved by taking part in its man- 
agement; by preparing and presenting papers; by learning what 
other engineers of their own age are doing in other fields; and by 
broadening their acquaintance among the many engineers in the 
District of Columbia. Mr. Jones said, ‘‘Ten or fifteen Juniors are 
enough for a successful forum. It prepares them to take part in 
the management of the Local Section.” 

In discussing what a Local Section can do for its Juniors, Prof 
Scott B. Lilly, member of the Society’s Committee on Juniors, gave 
a summary of the report of that committee which was reproduced 
in full in the June issue of Crvmi. ENGINEERING on page 376. H.F 
Fruend reported that 33 of the 59 Knoxville Juniors of the Tennes- 
see Valley Section had voted in favor of a Junior forum. J. I 
Perrey, chairman of the Chattanooga Sub-Section said, ‘We have 
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a large percentage of Juniors, but rather than make a 
zation for them, we try to give them a part in Section ACtiVities 
We have put them on committees. Some of the committees of 
Convention are headed by Juniors. A Junior heads oy; gy 
Section’s monthly publication and several others work on i; The 
Juniors are anxious to do things, and when given this opportunity 
they feel they are doing something for the Society.’ 
Focht, secretary of the Texas Section, stated that 
making plans for a Junior forum. 


| ‘Clal Organ; 
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ENFORCEMENT OF REGISTRATION LAws Locary 


Speaking on “Enforcement of Registration Laws Locally,” 7 ; 
Boltz, president of the West Virginia Section, said: ‘We aij ‘ws 
that the enforcement of registration laws depends on two things 
first, the law must be right and just both to the engineer ang ; 
those he serves; and second, the law must have favorable popu 
opinion behind it.” 

He stated that the law in West Virginia is the result of amending 
again and again the early law as passed by the legislature in :h. 
early twenties. It now has teeth in it; anyone calling himself a 
engineer had better be registered, or face a fine of not less than $)/y 
nor more than $500 with a vacation of three months in jail 

‘The enforcement divides itself into two phases: on public work 
and on private work. On public work, enforcement has beep 
easily obtained, usually without resort to court action. In private 
work, the solution has not been so easy. Since some corporations 
employing engineers have not insisted on their engineers being 
registered, an attempt has been made to clarify this situation 
through the Attorney General. His rulings are: ‘If a corporation 
is engaged in the business of designing and constructing buildings 
and equipment for use of its employees, which ... involve safe. 
guarding life, health, or property and require the application of 
engineering principles . . . then the act . . . can be performed only 
by registered engineers and if the engineers so employed are not 
registered then the corporation is practicing enginecring in violation 
of the law.’ 

“Another question we have referred to the Attorney General 
this: ‘Is it permissible under the law for a city or county to employ 
a registered mining engineer to design and supervise the constru 
tion of streets and sewers, such work as is usually performed bya 


lat 











prepare 

civil engineer?’ Briefly, the Attorney General finds that as long as oma -? 

the engineer is registered in any branch of engineering he is = chek 

titled to practice in that or any other of the classifications of pr ae 
fessional engineering. local i 
“The enforcement of a registration law is easy, particularly & work 


cause the registered engineers are jealous of their professional 
standing. West Virginia has a good law but from time to time 





attempts are to be made to improve it.” ember 
Opening the discussion, Gerald Keith, acting secretary of te with gr 
Florida Section, said that for the past five years there had been x Section 
legal proceedings against any registered professional engineer o ecfa 
non-registered person practicing as an engineer in Florida, but \al 
the Registration Board of five men has brought many cases ol We 
employment of non-registered engineers to the attention of corpor 


ations employing them. Some smaller towns in Florida have a 
form of government in which a city manager is appoimtes, ' 
quently a man with engineering background but unregistere¢ 
The troublesome question often comes up, Is the city manage Section 
signing, as city manager, some things that ought to be signec / thr 
an engineer? Mr. Keith mentioned the desirability of pact 
registration on a national basis so that a registrant qualified in one 
state can qualify in all states 

Several other phases of registration were discussed by Prot 
Cary, vice-president of the South Carolina Section, \° 
Polk, of the Alabama Section, and Prof. W. A. Coolidge 
Nashville Section. For the record it was announced thal . 
Maryland legislature had passed a registration law signed by i 
Governor on May 27, 1939) and that a registration 
the District of Columbia is before Congress 


law tor 


MAKING SALARY SCHEDULES EFFECTIVE Local! 

In introducing the topic of making the Society's salary S°"" 
. . . ro ™~ 
effective locally, Hal Hale, representing the Gcorg > 


tal organi 
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<ing two steps: First, register every engineer who 
weering position; and, second, convince the public 
as a specially trained technical group of men, are 
adequate compensation. “No matter how long we 
Jary sufficiency within the profession,” he said, “‘no 
we adopt will ever become effective until we are 
, public on the fairness and validity of that schedule 
- rsuasive ability.” 
ion prepared by President Frank Herrmann, of the 
- section, which appears elsewhere in this issue, he 
ind for more active interest in the Society by its members; 
;, , the necessity for political assistance in establishing 
- for civil engineering positions in public service; and asked 
operation of employers of engineers in private organizations. 
oe] Polk stated that the Alabama Section has been asked to 
oerate with the Civil Service Board in setting up the specifica- 
< and appropriate salaries for the positions to be held under 
-ecentiy enacted State Civil Service Law. Both Mr. Keith 
4 Victor |. Bedell, secretary-treasurer of the Louisiana Section, 
al that the Local Sections must educate newspaper copy 
erters and the general public concerning just what an engineer 
send the part he is called upon to take in the life of his community. 
Does the average citizen believe that an engineer runs an engine 
and that a civil engineer is an engineer who removes his hat in the 
orescence of a lady? Further discussion developed the viewpoint 
shat a salary schedule simple enough to admit of no misinterpreta- 
don must be developed by the Society, and that thereupon Local 
be most effective in establishing such a schedule 


Sections can | 



































on allv 
LocaL PUBLICITY 


To be successful in metropolitan centers with a program of 
ical publicity for civil engineers and their work, entails hard 
work.” said G. J. Requardt, former president of the Maryland 
Section. Referring to Baltimore newspapers as the publicity 

edium, he stated that these papers are fully staffed with profes- 
sonal reporters who have big-city viewpoints on the news value 
fany copy obtained by them or sentintothem. They will always 
print notices of meetings and the name and title of the speaker; 
and if a well-known man comes from out of town, they will give a 
good write-up of him. A reporter should be invited to Section 
meetings and asked to participate in the refreshments. A member 
f the Section should be assigned to him to see that he meets the 
speaker. A well-written, brief summary of a speaker’s remarks 
prepared ahead of the meeting and sent to the paper saves the re- 
porter’s and rewrite editor’s time. The placement of civil engineers 
n civic boards and committees should be sponsored by Local Sec- 

ns and will receive attention by papers. Technical write-ups of 
local improvements featuring the civil engineer responsible for the 
work must be handled tactfully. Papers are glad to print items 
oncerning honors conferred upon, or prizes won by, local engineers, 
and those concerning winners of competitions open to Juniors and 
embers of Student Chapters. Obituary notices must be handled 
with great speed. Sponsorship of local improvements by Local 
Sections is dificult and dangerous. ‘‘Usually the Section will not 
¢ of a single mind on any question of civic improvements and if a 
vote is forced, some members will resent such action. A small com- 
mittee, definitely appointed for the purpose, can study the prob- 
properly take a position than can the Section. A 


n and more 


iblicity program must be a continuous one rather than spas- 
od he iid 

In his discussion, President William E. Elam, of the Mid-South 
section, emphasized that the Local Section is a powerful agency 
rough which engineers can benefit their respective localities and 


iterpreting to the citizens their functions as engineers 
blishing their ability to serve the public in various 


An important essential of handling publicity is to find a qualified 
—r lhe Tennessee Valley Section found such a person 
—oagea Bark ile, wife of John F. Barksdale, Assoc. M. Am. Soc. 


the Conference that publicity begins with the engi- 
Engineers, I found, are reticent about talking; 
“¥ are ver) lest.” She said engineers must take time to talk 
ind explain it so that reporters who know nothing 

ng can understand. She has interested younger 

ing stories about engineering, acceptable to re- 

Ss at rs for newspaper use, and has prepared and pre- 
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sented radio broadcasts, with the result that a considerable public 
interest in civil engineers has been built up in Tennessee. 


MeErirT SysteMs FOR Crivit ENGINEERS IN PUBLIC SERVICE 


More and more men in the civil engineering ranks are being 
employed on public work and it is becoming increasingly impor- 
tant to get qualified men for these positions. The Board of Direc- 
tion has recorded itself as favoring the merit system instead of the 
spoils system for civil engineers in public employ. Representing 
the Virginia Section, Vice-President E. S. Thomas presented the 
topic, “The Establishment of Civil Service or Merit System for 
Civil Engineers in City and State Employ.” He said that the 
engineering profession ought to be for a properly operated civil 
service system, but in Virginia any program the object of which is 
to bring all engineers in city and state employ under the operation 
of such a system would appear to be a backward movement; it 
would have the tendency to curtail individual initiative, and would 
not meet with favor. 

On the other hand, Mr. Garrett said that Alabama this year 
had inaugurated a merit system and that the Alabama Section 
favored it. The Alabama Highway Department is one of the 
largest employers in the state of both engineers and labor. Mr. 
Boltz pointed out that a merit system can be removed from the 
whims of political groups by amending astate’sconstitution to make 
permanent provision for it. 


LocaL COMMITTEES ON PROFESSIONAL OBJECTIVES 


One of the objectives of the Society is ‘‘the professional improve- 
ment of its members.’”” Within the year the Board has appointed 
a Society Committee on Professional Objectives which in turn has 
sponsored the appointment of a Local Committee on Professional 
Objectives in each Local Section. To date 41 Sections (including 
one Sub-Section) have appointed such committees, with a total 
personnel of 185 members. Speaking of the field and function of 
these local committees, John A. Focht, secretary of the Texas Sec- 
tion, said: 

“During the depression the Founder Societies decided that 
something should be done to enhance the professional status of the 
engineer, and a conference resulted in the formation of Engineers’ 
Council for Professional Development, to coordinate and promote 
efforts and aspirations devoted toward higher professional stand- 
ards of education and practice, greater solidarity of the profession, 
and greater effectiveness in dealing with technical, social, and eco- 
nomic problems. Committees were appointed and studies made. 
It was felt that the major opportunity for improvement of the 
professional status of the engineer was in improving the educational 
qualifications of the younger engineer. 

“Ts the complaint justified that older engineers show a lack of 
interest in the young graduate? Our students have Student Chap- 
ters, faculty advisers, and contact members, but after graduation the 
young engineer is turned loose with but little supervision and 
advice. How many times have we seen a good draftsman kept at 
a drafting table and never given an opportunity to get other ex- 
perience? Inspectors on paving jobs too frequently do such satis- 
factory work that they are transferred from one job to another at 
the same rank and salary. Engineers who employ young men can 
help to give them the experience needed for obtaining a profes- 
sional license and the responsibility required for advancement to 
Corporate Membership in the Society. 

“Our Texas Committee on Professional Objectives has a distinc- 
tive badge for use at its meetings for both students and Juniors, 
and a special committee sees to it that the Juniors and students 
are introduced to all the members of the Section and are drawn into 
the circles of conversation. We have tried to give Juniors a place 
on every committee. Plans are being discussed for a Junior forum 
in Texas that will enable the widely scattered Juniors to participate 
inthem. This committee is preparing to give advice and guidance 
to high school graduates concerning their study of engineering; 
to encourage or discourage those who have dropped out of engineer- 
ing college to complete their education; to stimulate engineering 
schools; to encourage and welcome engineering students and 
Juniors to attend Section meetings; to find work for the Juniors to 
do in Section affairs; to assist Juniors in having their abilities 
recognized; and to assist them to obtain opportunities for increased 
experience.” 

The Knoxville Sub-Section of the Tennessee Valley Section sub- 
mitted a searching questionnaire to its 178 members. Mr. Fruend 
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A GROUP AT THE 


made a report of the answers received from the 27 Juniors and 71 
Corporate Members who replied. Based on the replies received, he 
said that only 4 per cent were satisfied with the present status of 
engineers and that 86 per cent desired the Society to take active 
and aggressive interest in the economic status of all its members 
While only one person replying held a position requiring him to have 
a professional license, 60 per cent favored compulsory registration 
of all engineers regardless of type of employment, and 50 per cent 
were willing to pay increased dues if necessary to carry on legal ac- 
Approximately 80 per cent were op- 
posed to unionization in any but sub-professional grades, and 60 


tion to enforce registration 
per cent regarded union membership as a bar to advancement to 
important engineering Eighty per cent believed the 
should help the young engineer find his place and not 
leave this field open to other associations formed for this specific 
About 70 per cent opposed the raising of standards for 

Other questions submitted resulted in 
The Knoxville Sub-Section has made 
recommendations to the Committee on Professional 


positions. 


society 


purpose 
admission to the Society 
less positive opinion 
certain 


Obtectives 


LocAL SECTION ADMINISTRATION 


In administering the Louisiana Section,” said Victor J. Bedell, 
secretary, “‘its officers are guided first by objectives which have been 
set up by the Society for all Local Sections: the advancement of 
engineering knowledge and practice; the cultivation of friendly re- 
lations with all engineers; the maintenance of high professional 
standards; and cooperation with other engineering societies to pro- 
mote the general welfare of the Society and the profession.” 

He stated that a Local Section, by its interest in Student Chap- 
ters, can influence engineering schools to provide proper teaching 
staff and facilities. It can encourage the Chapters in their work 
and, through student inspection trips sponsored by the Section, aid 
them to become better acquainted with actual engineering prob 
lems, with their practical solution, and with the engineers in charge 
of them. It can encourage members of Student Chapters to be- 
Juniors of the Society. A Section should maintain a program 
of technical lectures, papers, and inspection trips to be of interest 


come 


to, and participated in, by members of the Section in all grades 
Every Section should see to it that its members live and work 

in accordance with the Code of Ethics. There is a tendency among 

human beings to criticize carelessly the work of others, a tendency 


just as evident in the engineering profession as in other lines of 
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endeavor. Such unfair, unjust, and unconsidered criticism , 

result in financial loss to the owner of the project and an enorn . 
loss of prestige to the whole profession. Engine ering failur 
especially of public works, should be carefully investigated }y 
Section to place the responsibility of the failure accurately 
should be the duty of a Section to use its influence to have only 

petent men appointed to state registration boards and permit 
qualified engineers to acquire a license. 

The Louisiana Section holds joint meetings with Sections of + 
other national societies and with the Louisiana Engineering Soci: 
Student Chapters at Tulane and Louisiana State University repo 
to the Louisiana Section and form a very interesting part of 
Section’s program. A scholarship is maintained by the Sectio; 
both of these schools, and a prize of a Junior membership in ¢} 
Society goes annually to an outstanding graduating member of , 
Chapter. The Secretary writes to each new member of the So 
and to those moving into Louisiana. Usually some member 
calls on such engineers personally. A complete personal r 
each engineer out of employment is maintained, and the Sect 
employment bureau is advised of projects which requir: 
ployment of engineers. The Section believes this placement ser 
to be of particular value to the Juniors. Cordial relations with: 
Louisiana press have helped to obtain press notices of all & 
meetings. Once a year an open meeting for wives and guest 
held, the main attraction being an illustrated lecture on a s 
of general interest. The Ladies’ Auxiliary of the Louisiana ! 
gineering Society maintains an engineering scholarship at Tu 
and at Louisiana State University. 

A Local Section’s success depends on the interest of its leader 
The best men are often the busiest but when properly approa 
will not be too busy to promote the welfare of their associa 
When it is put to them on this basis, they will usually a 
responsibility and carry it out with credit to themselves 
cess to the Society. 


SUMMER CONFERENCE IN SAN FRANCISC 


On Tuesday, July 25, during the Annual Convention 
ciety at San Francisco, a similar conference is to be held 
representatives of the Western Local Sections—Arizona, Colorade 
Los Angeles, New Mexico, Oregon, Sacramento, San Dieg 
Francisco, Seattle, Spokane, Tacoma, Utah, and Wyoming 
Committee on Local Sections proposes a similar agenda of sub) 
for the San Francisco Conference 





How Can Local Sections Beof Greatest Benefit to the Profession: 


Summary of Address Before the Local Section Conference, at Chattanooga, Tenn., April 18, 199 


By Donacp H. SAwyYeEr, Presivent, Ao. Soc. C.E. 


As rue Society increased in numbers, local members felt the need 
local organization that could speak more intimately of 
their problems than was possible through the Board of Direction 


of some 


With doubts and with perplexity about the wisdom of the decision, 
the formation of local little directors—was 
On behalf of all members of the Society the Board 
speaks; the officers and committees of Local Sections 


bodies boards of 
authorized 
of Direction 
peak in behalf of those on their roster 

The wisdom of the movement was quickly demonstrated and 
has followed a series of events which have justified that 
original decision. As soon as local officers became more conscious 
of the opportunities they had of working in behalf of their own 
embrace the entire 
on the 


there 


were extended to 
After a considerable debate 


Local Sections 


membership of the Society 


members, 


part of the Board of Direction, a Field Secretary was appol' 

give continuous study and help to these local groups of men 
If the Local Section idea was sound, as apparently 

demonstrated, it was worthy of further money from the 500! 

order to increase the service the Sections could giv 

So now a plan has been put into effect by whic! 


t f mone 


has 


bers. 
basis, uniformly applicable, each Section gets 
Headquarters than it did before. It remains 
Section officers are making the wisest expenditur: 
own funds, but also of those that are received fr 
quarters; and that this financial undertaking 1s 4 
encouraged to believe that as the Sections realize t! 
resources available, members can pin their faith on ‘© 
who have charge of the disbursement of thes 
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- belief on the part of the Board of Direction, that the 


ron . few Sections, by meeting together several times a year, 
pare +o the effectiveness of their service to their members, 
ge wed the continuation of Local Section Conferences. 
—d = me we spend in telling what we are doing and the more 
these new ideas can be inculcated and made an integral part of 
local pr ns, the more effective will our local service become. 

A Committee on Public Information, national in its scope, has 
been at rk and has developed a program intimate and direct 
enough to be applicable to each Local Section. It has sponsored 


iy sheet called ‘‘Headlines’”’ which goes to local officers. 
know how Section officers can read their copies of this 
oublication month after month without being stimulated to get 
a their newspaper publicity reproduced in it. If you are 
oroud of your Local Section, if you are proud of the work you are 
4 , your town, you have news of sufficient value to get into 


the mont 
| do not 


some ol 


doing 1 
your local papers 

The Board of Direction cannot go much further than to provide 
the facilities that I have named. If you feel your responsibilities, 
ind make use of the tools that the Society makes available to you, 
# you have strong committees and strong officers, if you bring in 
the young fellows, if you have frequent meetings seasoned with a 
ertain amount of entertainment, if you are determined to make 
vour Section of real benefit to the members who support it, you 
will be surprised at the loyalty that will assist your efforts, and how 
willing the Board will be to give as much further aid as is possible. 

What can we do, you will ask? Do not disparage the value of 
ncreasing your acquaintance, broadening your contacts, and 
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finding out the mental processes of the other fellow. Induct your- 
selves into civic movements for which your past experience, your 
mental processes, and your trustworthiness equip you. Many of 
the planning commissions of cities, counties, and states have no 
engineer on them. How many engineers are there in Congress; 
how many governors or mayors are there? There are very few. 
Are engineers unfitted for public office entirely aside from their 
professional work? I don’t believe it. Is there distrust of the 
judgment of engineers in the minds of the people of your town? 
I don’t think so. Have engineers made successes of their own 
work in your town? Our towns are full of successful engineers 
The engineer is derelict in not promoting himself into these oppor- 
tunities. Engineers should share in the honors that come from 
administrative and community work. 

Some will say, ‘I haven’t the time.’’ In answer I will say that 
if you do not find the time to meet people, to get better acquainted, 
to take part in the activities of your community life, you are over- 
looking a wonderful opportunity for attaining greater stature and 
greater capacity. The man that leads a solitary, hermit life may 
turn out the finest technical work that can be done, but if he has 
that ability and does not know where to sell it, of what great value 
is it to him? 

Be proud of your profession, proud of your Society, proud of your 
Local Section. Whatever success you attain in rendering services 
to your members, if publicized, can add to the services provided by 
another Section elsewhere. Also, it will help to build up in your 
own community a recognition of the fact that engineers have a 
peculiarly valuable talent for rendering public service. 





Method of Making Society’s Salary Schedule Effective Locally 


Presented at the Local Section Conference at Chattanooga, Tenn., April, 18, 1959 


By FRANK HERRMANN, PRESIDENT oF THE OKLAHOMA SECTION 
Orrice ENGINEER AND DesIGNer, OKLAHOMA City WATER DeparTMENT, OKLAHOMA City, OKLA. 


Success may be interpreted in many ways. An engineer who 
truly loves his work will feel that he is successful if he is assigned 
important work, such as he has dreamed of, and is allowed to carry 
it toa successful completion. In such a case the opportunity to do 
the work is more important to him than the financial remuneration 
Other engineers feel that they are successful if they can find in- 
teresting employment where they can settle down to the uninter- 
rupted enjoyment of home, family, and friends, and become 
worthy and respected members of their community, church, and 
preferred clubs and societies. In this latter case they will accept a 
low financial return as long as the continuity and peacefulness of 
their method of living is undisturbed. There are other definitions 
if success and they may be linked to reasons why low engineering 
arnings continue and are tolerated. 

Nothing much will be accomplished in raising engineering earn- 
ings until more than a majority take their memberships in national 
professional societies seriously. We must get beyond the idea 
that the American Society of Civil Engineers is mainly a medium 
for exchanging and spreading technical information. Appreciating 
the value of membership in it and not doing anything is merely 
asking in the glory of those few who have done something to 
make the Society worth while. Are we not sailing under false 
olors if we wear the symbol of the greatest engineering society in 
‘he world, claim its honors and privileges, and yet do nothing at all 
uurselves? There are members who cannot be dragged into a 
Local Section meeting. There are members who feel that they are 
lomg their part by attending meetings but who always refuse to do 
anything more. There are*some who come for selfish reasons or 

erely to trade the latest gossip. The oldest members as a rule are 


willing to do their share and are anxious to maintain the reputation 
‘ the Society and keep alive all its activities There are others 
¥ho would do more if their employers would permit them. So the 
arst and most important requirement for making any Society 
Program ef] 


tive is a lot of active interest on the part of those who 


——— to be affected. Society members who are employers should 
““ourage (heir personnel to participate in the Society’s activities. 
_— engineering salaries are set up by legal authorities. In 
‘Cases the governing bodies have the right to make any 


anges may deem necessary and are usually affected by 
““ activity on the part of those who hope to fill the positions. 


In governmental regulation the justness of compensation frequently 
is not a consideration. The control of engineering salaries by civil 
service bodies would not offer a satisfactory solution in Oklahoma 
unless these bodies were freed from political control. If political 
control must be tolerated, then the only way to effect engineering 
salary regulations is to induce engineers who are concerned with 
the problem to try to become members of the political bodies having 
the power. There are ways of counteracting civil service salary 
adjustments, and such actions should be decried publicly. Even 
now the taxing of salaries of politically-set-up payrolls has been 
reinstated. This will effect a further reduction in a remunera- 
tion already too low when compared with returns for the same 
service by non-political bodies. 

Perhaps engineers enjoy their liberty so much that what we may 
mistake for lethargy is merely antipathy towards governmental or 
other control. There is a lot of objection to government interfer- 
ence. The spirit of independence is still so far from dead that 
many dislike to have government do for them what they cannot do 
for themselves. Yet we invited political aid in obtaining the 
engineer registration laws, and in my opinion political assistance is 
worth having. 

Engineers employed politically or by corporations seldom com- 
pete with engineers working for themselves or for consultants. 
Their salaries are more or less fixed, and they are expected to devote 
all their engineering energy to their jobs. In corporations, those 
who employ engineers will have to be made familiar with the 
salary schedule and will have to be educated into realizing its de- 
sirability before we can secure their cooperation in making it 
effective. 

Consulting practice is becoming harder to maintain because 
corporations and political bodies are coming more and more to hire 
engineers on salaries. Consulting engineers have said that private 
practice may ultimately disappear entirely and that at present it is 
more competitive than ever. They will be most difficult to win 
over to the Society’s salary schedule. They employ engineers at 
minimum salaries and the employment is seasonal. 

This entire problem in its many aspects is not a simple one. 
Promulgation of the present salary schedule is a good beginning, 
but the widest interest and most intensive efforts of individual 
members are essential if the schedule is to be effectively maintained. 
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Handbook of the City Planning 
Division Available 


RECENTLY issued and now generally available is the City Plan- 
ning Division Handbook. Its expressed purpose “is to make 
available a concise, usable record of the activities and accom- 
plishments of the Division in its fifteen years of existence.” This 
period, since 1923, coincides with many important developments 
in a new field of engineering. Hence this handbook, which records 
the various accomplishments of the Division in that interval, 
comprises in effect a summary of many of the more important 
advances 

Particularly is this true of the complete listing of Division 
programs from the very beginning. This is accompanied by a 
subject index as well as an author index of the papers delivered. 
The remainder of the 88-page booklet covers descriptions of com- 
mittee work, record of officers, and a list of members. 

Primarily this handbook was intended for the Division itself and 
accordingly was issued by the Division and distributed gratis to all 
its members. Although the Division could not justify its free 
distribution to all others it has made additional copies available at 
nominal prices on application to Headquarters. This attractive 
publication in cardboard covers may be secured at a cost of 25 
cents to members and 50 cents to others. 





American Engineering Comte 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local 
Engineering Societies in 40 States 





CONSTRUCTION CENSUS PLAN FoR 1940 


UNDER the proposed plans for ~% 1940 Distribution Census, the 
Bureau of the Census of the U. Department of Commerce has 
developed schedules for ten bb a The one of particular 
interest to engineering is the Construction Census. In cooperation 
with representatives of the construction industry, a schedule form 
for canvassing of general contractors, speculative builders, and 
special trade contractors has been worked out 

The Census Bureau has found it impracticable to include force 
account work in the 1940 Census not only because it would take a 
very large sum of money, perhaps an extra million dollars, but also 
because of the difficulties incident to canvassing individuals, 
organizations, and governmental units doing such work. The 
Bureau believes there will be approximately 100,000 to 125,000 
reports in the present schedule. This Construction Census is a 
part of the Sixteenth Decennial Census of the United States which 
requires the Director of the Census to take a Census of Distribution 
of business transactions during the calendar year 1939. 

The first Distribution Census was taken in 1929, as a result of 
recommendations made to Secretary of Commerce Hoover by a 
special advisory committee, of which Owen D. Young was chairman 
and F. M. Feiker, vice-chairman. The enormous detail incident 
to developing census procedures has been sympathetically re- 
viewed by many advisory committees and each census represents 
an advance both in the character of the information gathered and 
in the facility of securing returns. An appropriation to cover this 
work is carried in the Commerce Department Appropriation bill, 
which has been passed by the House and reported to the Senate. 


CoNnGRESS APPROVES STORAGE OF STRATEGIC MINERALS 


Expend ture of $100,000,000, over a four-year period, for the 
purchase and storage of strategic minerals as a war reserve has been 
authorized by Congress. The bill, which received final approval 
by the Senate on June 5, does not designate the minerals to be 
affected but leaves their determination to the discretion of the 
Secretaries of War, the Navy, and the Interior. It also earmarks 
$2,000,000 of the total to be allocated to the development of 
domestic sources of supply of the minerals named or of domestic 
substitutes for them 

The bill was introduced as a national defense measure on the plea 
that the national safety requires the accumulation, in this country, 
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of tin, manganese, and a number of other imported m )jcrajc e 
tial in the manufacture of munitions that might be sh. og j, ~ 
of war. = 


REORGANIZATION EFFECTIVE JULY 1 


The two plans for the reorganization of the execi:jye depert 
ments of the federal government, including the setting Ip of om 
Federal Works Agency in which will be concentrates virtual), 
present public works activities of the government, wil! bot}j he. ve 
effective July 1, 1939, according to a resolution approved by ¢ 
gress. 

Under the terms of the Reorganization Act cach of 4, 
plans would have gone into effect 60 days after its submission , 
Congress, on June 19 and July 7, respectively. After each plat 
had been sustained by a vote, it was decided, in the interes. 
orderly administration, to adopt a single date for thy changeover 
that coincides with the beginning of the federal governy nen: 
fiscal year. 


ConGress Stupies METHODS OF AIDING BUSINESS Expansjox 


Government efforts to stimulate economic recovery are currently 
concentrated on ways and means of encouraging the spending of 
private capital in the so-called heavy industries, in which constr, 
tion plays a prominent part. A number of plans are under cop 
sideration, of which the farthest advanced is embodied in g bill 
(S.2343) introduced by Senator Mead of New York, Providing for 
the federal guarantee, through the Reconstruction Finance Cy 
poration, of 90 per cent of the principal of loans made to priyay, 
industry in amounts ranging from $25,000 to $1,000,000. _ 

The crux of the problem seems to be the provision of long tem 
capital credit for small and medium-sized business concerns. The 
situation is analyzed in a memorandum presented to the Temporary 
National Economic. Committee by Adolf A. Berle, Jr., Assistan: 
Secretary of State, which deserves careful study by any person 
interested. Briefly, Mr. Berle finds that, for a number of reasons 
the capital markets have been virtually closed since 193]. thy 
forcing the government to take up the slack by greatly expanding 
public works. The result has been the expansion of governmental 
activity into many new fields, a trend that must continue unless 
some means can be found to restore the volume of private spending 
To encourage this he proposes a system of capital credit banks 
which will ‘“‘create’’ long-term credit in a manner similar to that 
used by commercial banks to expand and contract short-term credit 
facilities. 

Behind the present interest in heavy industry is the unpalatabk 
fact that construction has never recovered to any considerab! 
extent from the slump into which it dropped in the early 193) 
From a peak annual volume of, in round numbers, 12 billion dol 
lars, the value of all U. S. construction dropped to lows, for thr 
successive years, of about three billions, and has since recovered 
only about half of the lost ground. Meanwhile the proportion 0 
public to private expenditure has jumped from a pre-depressior 
one-third to approximately two-thirds of the total volume for eac! 
year. 

Public works construction, comprising roads, parks, bridges 
buildings, and other facilities, produces but a temporary stin 
to employment, since once the project is completed little labor s 
required in operation. Private construction, on the other banc 
goes largely for new plants and equipment that provide permanet' 
jobs. Hence the current feeling that it might profit the gover 
ment more to lose a few billions in the assumption of the bad 
in a much larger volume of private loans than to spend the sam 
amount on a continuation of public works construction over 
above the normal construction budget. 

Nor does it necessarily follow that the government will 
upon to assume heavy losses. Much depends, of cours 
methods followed in selecting private loans for insuranct 
record of the past few years on federal lending has not beet 
couraging. A recent survey by the United States New 
that since their establishment the Reconstruction Finance (orp 
tion, Home Owners Loan Corporation, Export-Import Bank, ® 
seven other federal lending organizations have advanced to 
ness ya railroads, and governmental subdivisions 
total of $10,928,128,626. Of this amount $5,771,615,388 bas 
repaid, and Sr ceanen eee is still outstanding. Interest st and 
income received has totaled $1,365,466,719 while interest 
paid out have amounted to only $637,379,724, leav™ ' 
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o9 after the deduction of $728,086,995 in operating 
he agencies. The figures should be accepted with 
se of the many variations in accounting methods used 
encies but the general conclusion can hardly be 
at the government has found it profitable to borrow 
» low interest rates and lend at a somewhat higher 





New England Student Chapter 
Conference Held 


ND ANNUAL CONFERENCE of New England Student 
( 1s held at the University of New Hampshire Friday, 
May 12, 1939, jointly with the meeting of the Northeastern Local 
section. There were present representatives from Brown Uni- 
<ity, Harvard University, University of Maine, Massachusetts 
situte of Technology, University of New Hampshire, Norwich 
t's ‘versity, Rhode Island State College, Tufts College, and Wor- 
eter Polytechnic Institute. In addition Northeastern Uni- 
-<ity, which has a student chapter of the Boston Society of 
Civil Engineers, was represented by several students. 
The conference opened at 2 p.m. with an address by President 
reed Engelhardt, of the University of New Hampshire, who 
rressed expanding employment possibilities for those civil engi- 
-< who are trained broadly to cooperate with planning and de- 
lopment agencies. Following this address, Dean George W. 
Case discussed various phases of the civil engineering curriculum. 
Interesting papers were presented by the following students: 
Polarized Light,”’ including a demonstration of use in analyzing 
ses in frames, by Joseph P. Zeitlen, Massachusetts Institute of 
hnology; “Architecture for the Engineer,’’ by B. A. Coleman, 
ester Polytechnic Institute; and “The Future of Engineer- 
ng.” by Andrew P. Rebori, Massachusetts Institute of Technology. 
The student papers were very well prepared and ably presented. 
1c afternoon meeting closed with a business session, after which 
the visitors were taken on an inspection tour of the campus. 
the evening a banquet held jointly with the Northeastern 
Section featured an address by J. K. Finch, former Director of the 
Society and Renwick Professor of Civil Engineering at Columbia 
Professor Finch spoke on “‘The Relationship of the 
Practicing Engineer to Engineering Education,’’ emphasiziyg the 
fact that engineering schooling is only a small part of the education 
the engineer, the greater part of his training being obtained only 
rough apprenticeship and study after graduation. Professor 
Finch also endorsed President Engelhardt’s contention that broad 
jucation is necessary for the engineer if he is to acquire the ca- 
pacity to solve modern problems. 
lhe sessions were planned and conducted by George C. Abbott, 
resident of the Student Chapter at the University of New Hamp- 
ure, who furnished the data for this report. 


iversilV 





News of Local Sections 





Scheduled Meetings 


VEORGIA SECTION—Inspection trip on July 10; meet at the 
anta Athletic Club, at 4:30 p.m. 
INDIANA Secrion—Annual outing at Ross Camp, Purdue Uni- 


m July 16 


VELAHOMA SecTION—Inspection and dinner meeting at Salt 
“ins Yam Site on July 15 in the afternoon and evening. 


SACRAMENTO Section—Regular luncheon meetings at the Elks 
“itd every Tuesday, at 12:10 p.m. 
_ “a ‘NcIsco Section—Dinner meeting of the Junior Forum 


Park Casino on July 24, at 6 p.m. 


LINA SEcTION—Summer meeting at Greenville, 
tand 15 
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Recent Activities 


Arizona Section—Tucson, April 28 and May 13: The first of 
these meetings was a joint session with the Second Annual Roads 
and Streets Conference. The Hon. R. T. Jones, governor of Ari- 
zona, spoke at the opening session. A number of members of the 
Section addressed the four technical sessions that followed. The 
list of these included J. S. Mills, F. N. Grant, J. R. Van. Horn, 
F. M. Guirey, W. R. Hutchins, and D. J. Lyons, all of the Arizona 
State Highway Department; George T. Grove, county engineer for 
Pima County; A. F. Rath, manager of the State-Wide Highway 
Planning Survey; and E. S. Borgquist, professor of civil engineering 
at the University of Arizona. John C. Park, president of the 
Arizona Section, presided at the dinner held in the evening. The 
annual spring meeting of the Section took place on May 13. Fol- 
lowing a business meeting and luncheon with the Tucson Engineers 
Club, there was an interesting technical session. Those scheduled 
for this program were C. A. Firth, Federal Court Water Commis- 
sioner for the Gila River; G. L. McLane, senior highway engineer 
for the U. S. Bureau of Public Roads; Robert H. Rupkey, engineer 
for the U. S. Bureau of Reclamation; and George W. Marx, Dis- 
trict State Sanitary Engineer for Southern Arizona. Russell Bates, 
president of the University of Arizona Student Chapter, presided 
at the joint dinner held with the Student Chapter that evening. 
The speakers were George T. Grove and two Student Chapter 
members—Otto J. Bejeck and Willett Van Loo. The Section’s 
annual award of Junior membership in the Society went to Mr. 
Van Loo. 


CENTRAL ILLINOIS SEecTION—Champaign, April 24: Following 
a dinner Donald H. Sawyer, President of the Society, gave an ad- 
dress on the subject, ‘“The Engineer’s Part in Recovery.”’ In his 
talk President Sawyer outlined his theories of the engineer’s human 
responsibilities in solving the economic and social problems of the 
day. Urbana, May 18: At this session three graduating seniors at 
the University of Illinois—Ira T. Chapman, Edward S. Fraser, and 
Howard Phillips—were awarded the Section’s annual prize of Jun- 
ior membership in the Society. The speaker of the evening was 
Charles E. De Leuw, consulting engineer on the Chicago subway. 
Mr. De Leuw’s illustrated talk on the subject of Chicago’s local 
transportation problem was followed by an enthusiastic discus- 
sion. 

CoLoRADO SECTION—A pril 10 and May &: The program sched- 
uled for April 10 was sponsored by the Junior Association, and F. C. 
Hart, Junior representative to the president, was in the chair. The 
principal speakers were Dr. C. F. Kemper, president of the Denver 
County Medical Society, and James Wood, secretary of the Denver 
Bar Association. Both discussed the problems and activities of 
their respective organizations. On May 8 there was a joint ses- 
sion with the engineering students from the University of Colorado 
and Colorado State College. Students read papers on various 
engineering subjects, and several awards were made. The main 
topic of discussion was the work of the U. S. Forestry Department, 
and the opportunity to increase the national income by developing 
marginal forest land. This was presented by Allen S. Peck, re- 
gional forester for the U. S. Forest Service 


Dayton Section—May 22: The Section was host to the Student 
Chapters at the University of Dayton and Antioch College. Fol- 
lowing luncheon the group was conducted on an inspection trip 
through the recently improved Dayton sewage treatment plant. 


District oF CoLtumBIA— May 17; This occasion was devoted to 
the Student Chapters in the area and to the Junior Forum. Prizes 
of Junior membership in the Society went to Clement H. McCor- 
mack, of Catholic University of America, and Allen N. Hallberg, 
of George Washington University. Then P. V. Douglas reported 
on the Maryland—District of Columbia Student Chapter Con- 
ference, and B. E. Jones gave a résumé of the Chattanooga Meeting. 
A talk on the necessity of evolving an equitable salary scale that 
will be representative of both employer and employee was given by 
John C. Hoyt. Motion pictures of Boulder Dam concluded the 
program. 


Georcia Section—Atlanta, May 8: Members of the Georgia 
School of Technology Student Chapter had charge of the luncheon 
and furnished the entire program for this meeting. Gerald John- 
son, retiring president of the Chapter, gave a résumé of student ac- 
tivities. Other members of the Chapter who spoke were Lucian 
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Harris and Norman Walton. To show its appreciation of the 
efforts of the Student Chapter, the Section voted to make a gift of 
a radio for the Student Chapter room at the Georgia School of 
Technology. In addition to the student talks, Hal H. Hale made 
a report on the Spring Meeting of the Society. Mr. Hale was the 
Section’s official delegate. 

INDIANA SecTION—Jndianapolis, April 28: The technical pro- 
gram at this dinner meeting consisted of a talk by Dr. Henry B. 
Hass, head of the school of chemistry at Purdue University, on the 
subject, ‘‘Explesives—Chemical Engineering of Interest to Civil 
Engineers."’ In his lecture Dr. Hass traced the history of explo- 
sives from the early days of Chinese civilization down to the pres- 
ent, including recent discoveries made by himself and his asso- 
ciates in the development of dynamite from natural gas, air, and 
steam. West Lafayette, May 18: Annual joint meeting with the 
Purdue University Student Chapter. Following a dinner, W. W. 
De Berard, Director of the Society and associate editor of Engi- 
neering News-Record, addressed the group on ‘‘The Engineer of 
Today.” In his talk Mr. De Berard discussed professional objec- 
tives and environment and the part that technical societies play in 
solving the welfare problems of their members. John D. Goshorn 
and Frederick C. Ahrens, winners of the Section awards to out- 
standing engineering graduates, were presented with the certifi- 
cates of award. 

Iowa Section—Jowa City, May 15: Joint dinner meeting with 
the Engineers Club of Iowa City, the State University of Iowa 
Student Chapter, and the student branch of the American Society 
of Mechanical Engineers at the university. The feature of this 
gathering was an illustrated lecture on the Passamaquoddy Power 
Project, given by Lt. Col. P. B. Fleming. 

Irnaca Section—ZIthaca, April 20: E. W. Schoder, professor 
of experimental hydraulics at Cornell University, was the speaker 
at this session, his subject being “‘Studies on Energy Dissipation 
Below Dams.”” The studies were made at the Cornell Hydraulic 
Laboratory for a hydroelectric project in Virginia. A dinner pre- 
ceded the meeting. Binghamton, N.Y., May 9: Joint meeting of 
the Section and the Broome Area Chapter of the New York State 
Society of Professional Engineers. An illustrated lecture on the 
“New England Hurricane and Its Effect on the Railroads’ was 
given by Charles E. Smith, vice-president of the New York, New 
Haven and Hartford Railroad. A lengthy discussion of present- 
day conditions affecting the railroads followed the lecture. 


Kentucky Section—Lexington, May 19: Joint meeting with 
the Student Chapters at the University of Kentucky and the 
University of Louisville. Student Chapter members were in 
charge of the program, which consisted of the presentation of a 
number of student papers. Prizes for the best papers went to 
Norman Wides and William H. Schulz. Those receiving the Sec- 
tion’s award of Junior membership in the Society were William B. 
Auping, of the University of Kentucky, and J. R. Kingston, of 
the University of Louisville. The basis of selection was outstand- 
ing scholarship. A talk on the advantages of membership in the So- 
ciety by J. E. Root, Director of the Society, concluded the program. 


Los AnceLtes Section—Pasadena, May 10: This was the 
meeting that is held annually at the California Institute of Tech- 
nology. Preceding the dinner and program, there was a tour of 
the campus, with Student Chapter members acting as guides 
Among the interesting things to be seen was the grinding of the 
200-in. Palomar lens at the Palomar Observatory. The technical 
program, which was in charge of the Student Chapter at the in- 
stitute, proved of interest to all. The principal speaker was Dr. 
Robert A. Millikan, who described the development and present 
activities of the California Institute of Technology, tracing its his- 
tory from 1908, when it was only a secondary school specializing 
in manual training, to its present rank as one of our foremost tech- 
nical institutions. Reports were then given by advanced graduate 
students—-James W. Daily, Vito A. Vanoni, and Warren O. 
Wagner—on their Ph.D. research projects. All the talks were well 
illustrated with slides. 

LovuIsIANA Section— New Orleans, April 24: The feature of this 
regular meeting was an illustrated talk on ‘Building Methods near 
the Arctic Circle.” This was given by Andrew Sandegren, con- 
struction engineer of the Procurement Division of the U.S. Treas- 
ury Department, who was in charge of government construction 
at Nome, Alaska. Prior to this talk E. S. Bres, Director of the 
Society, presented a key to Joseph R. Mooney, of Tulane Uni- 
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versity, for his paper on “The Use of Asphalt Mattress on Miss 

sippi River Bank Construction,” which was presented a ~ 
Spring Meeting. It has been announced that the Sectinn’s avenk 
of Junior membership in the Society go to Charles E. Beadle: 
Louisiana State University, and D. E. Guiza, of Tulane os 


MARYLAND SeEction—Baltimore, May 16 and Muay 25. Th 
award of the Section’s prizes of membership in the Society initiated 
the meeting on the 16th. Those thus honored were Samue| 7 
Spragens, of Johns Hopkins University, and Thomas P. Whartop 
of the University of Maryland. The meeting was then turned - 
to the students, Mr. Spragens and E. B. Robertson acting 28 
chairmen. The broad subject of discussion was “The Engineer is 
Public Works,” and the following participated in this symposiyn 
Edward Wenk, Charles C. Holbrook, John F. O’Rourke, and Wy 
liam B. Davis. Brief talks by Edward J. Dougherty, president of 
the Section, and Wilson T. Ballard, Contact Member for the John: 
Hopkins University Student Chapter, concluded the evening 
On the 25th Col. Paul Weeks spoke on “Modern Methods of Cop. 
struction,” illustrating his talk with motion pictures, Informa! 
discussion followed his remarks. Junior Association, May ¢ 
At this organization meeting the provisions of the constitution wer, 
discussed, and officers elected. These are F. B. Hall, presiden; 
A. F. Sack, vice-president; and F. J. Vassalotti, secretary. 


METROPOLITAN Section——-New York City, May 17: “Schooling 
and the Education of Civil Engineers” was the topic of Hardy 
Cross’ address presented at this session. Professor Cross, who js 
professor of civil engineering at Yale University, discussed th 
possibility of correlating the humanities and sciences in ciyj 
engineering. A special feature of the occasion was the Annual 
Effective Speaking Contest, conducted by the Junior Branch 
The first prize of $15 went to P. R. Grossman for his address op 
“The Foreign Policy of the United States,”’ and second prize of 
$10 to Franklin C. Rogers, who discussed ‘‘National Spending 
Honorable-mention prizes in the form of books were presented 
Arthur Dalphond and Sherman Glass. The next item on the pro- 
gram was the award of the Robert Ridgway Student Chapter 
Prize to the outstanding student in each of the eight Student 
Chapters of the Metropolitan district. These prizes, consisting 
of the payment of the entrance fee to the Society, the remission of 
the first year’s dues in the Society and the Section, and the badge of 
a Junior, went to Roscoe Guernsey, Jr., Columbia University 
James M. Allaire, Cooper Union; John J. Wagner, Manhattan 
College; George A. Valente, Newark College of Engineering 
Kenneth G. Barnhill, New York University; Harold A. Wil& 
College of the City of New York; Charles O. Klimas, Poly- 
technic Institute of Brooklyn; and Paul B. Greetin, Rutgers Un 
versity. During the annual business meeting George W. Burpe: 
was elected president; C. W. Bryan, Jr., second vice-president 
and Charles E. Trout, treasurer. Col. William J. Shea will con 
tinue as secretary. 

Mouawk-Hupson Secrion—T roy, N.Y., June 6: Preceding the 
meeting, there was a dinner in the Students Club House at Rens 
laer Polytechnic Institute. The technical program consisted ol 
four papers presented in a competition for Juniors by the following 
Clyde P. Parkinson, junior hydraulic engineer for the U. S. Geolog: 
cal Survey; Frederick A. Smith, time study engineer for the Al 
bany Felt Company; Clarence W. Davies, structural draftsman 
for the General Electric Company; and G. Reed Shaw, assocutt 
professor of geodesy and transportation engineering at Rensseiacr 
Polytechnic Institute. Professor Shaw got first prize for his pape’ 
on the New York State system of plane coordinates 

NASHVILLE Section—June 6: W. A. Coolidge, ‘associate pr’ 
fessor of civil engineering at Vanderbilt University, discussed the 
activities of the Society in regard to professional objectives an 
read the Society’s latest recommendations for the guidance o 
Local Sections. A round-table discussion revealed the fact yr 
the encouragement of Juniors is one of the most pressing ne® 
the Nashville Section. 

NEBRASKA SEcTIon—Lincoln, April 1: Held in conjuncue® 
with the annual meeting of the Nebraska Engineers Society Aa 
illuminating talk on the activities and interests of the Society ¥# 
given by W. W. De Berard, Director of the Society and assoc 
editor of Engineering News-Record. A special feature o! the « 
casion was the fact that there were special luncheon mee . 
noon for the members of the Section as well as for members 
local groups of the other engineering societies part" ipating 
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NEW xICO Secrion—Albuquerque, April 20: A number of 

eahet the University of New Mexico Student Chapter were 
— Section on this occasion. The speaker was Harold 
S nin rf. of the Bureau of Agricultural Economics, who gave 
- talk on ‘he Water Facilities Act. 

NorTH WESTERN Section— Minneapolis, May 1 and June 9: 
foint mee.ng with the University of Minnesota Student Chapter. 
H. M. Hill, chairman of the Committee on Junior and Student 
(fairs, announced that the following were winners of the Section’s 


annual awards of membership in the Society: Kenneth Sorenson, 
Charles T. Hook, and Leslie Anderson, of the University of Minne- 
Lorys J. Larson, of South Dakota State College; and Mon- 
telle N. Boone and Francis W. Maxwell, of the University of 
North Dakota. L. E. Ayres, Director of the Society, spoke on 
“4 Director Calls for Help,” in which he discussed some of the 
problems of Society officials. Vice-President James L. Ferebee 
then gave some of his opinions regarding the Possible future effect 
of the state licensing boards on the enginecring profession. The 
principal address of the evening was given by President Sawyer, 
who discussed the subject, ‘Why Affiliate with the Society?” At 
the meeting on June 9 A. L. Johnson, Minneapolis contractor, gave 
an illustrated talk on some of the construction problems in connec- 
tion with Contract #112 of the Minneapolis-St. Paul Sanitary 
District. He was followed by George Schroepfer, chief engineer of 
the Sanitary District, who discussed the location and cost studies 
of the entire improvement. 


sota 


Orecon Section— Portland, May 16: A talk on the activities 
of the Student Chapter at Oregon State College was given by C. A. 
Mockmore, professor and head of the department of civil engineer- 
ing. It was then announced that John Allen and Kenneth Lange, 
members of the Student Chapter, were the winners of the Sec- 
tion’s annual awards of Junior membership in the Society, the basis 
of selection being the best papers submitted in competition. Hon- 
orable mention went to David Lewis and Elwood Lawrence. The 
four students then read their winning papers. 


PHILADELPHIA SEcTION—May 17: Unusual types of steel struc- 
tures were discussed at this session. Charles F. Frantz, chief es- 
timator in charge of engineering and estimating for the Lehigh 
Structural Steel Company, discussed a new type of hangar recently 
built in Baltimore, where by placing four columns at predetermined 
points in the hangar and using cantilever construction, it was found 
possible to accommodate two and a half times the number of planes 
that can be stored in a hangar of the usual type. A paper on 

Structural Phases of the Lighting System at Shibe Park’’ by Jo- 

seph G. Shryock, chief engineer of the Belmont Iron Works, Phila- 
delphia, was read by another member of the same company in 
Mr. Shryock’s absence. A discussion from the floor concluded 
the meeting 

PITTSBURGH SEcTION—May 4: At this gathering Lewis W. Mc- 
Intyre was elected president for the coming vear, and Louis P 
Blum, vice-president. Charles B. Stanton will continue as secre- 
tary-treasurer. 

PROVIDENCE Section: The Providence Section reports that its 
new officers are as follows: Frank W. Stubbs, Jr., chairman; 
Henry A. Whitcomb, vice-chairman; and Frederick H. Paulson, 
secretary-treasurer. 


SACRAMENTO SECTION—May 2, 9, 16, and 23: At the first of 
these regular luncheon meetings a four-reel motion picture, showing 
modern methods of construction of a recently completed California 
highway project, were shown. On the 9th Maj. Oliver J. Todd, 
who has served as chief engineer of the China-International Famine 
‘Commission and as consulting engineer to the Chinese government, 
gave an illustrated talk on his engineering experiences in China. 
The speakers at the other two luncheons were C. H. Benedict, who 
presented a paper on asphalt revetments, and T. E. Stanton, Jr., 
Direc tor of the Society, who reviewed the Chattanooga Meeting. 
/untor Forum, May 10: The speakers at this gathering were R. L 
Xichardson, who discussed “Foundation Investigations as Related 
Highways,” and William Popper, whose subject was ‘“‘The 

aique Construction of the Oakland—Alameda Tube.” Both are 

embers of the Junior Forum. 
we Lor is SECTION—Clarksville, Mo., May 27: The regular 
“ily meeting of the Section for May was replaced by an in- 

“culon trip to Lock and Dam No. 24 of the Mississippi River 

‘aannel Project at Clarksville, Mo. This project, the last of the 
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26 locks and dams built to provide a 9-ft navigation channel from 
Alton, Iil., to St. Paul, Minn., is nearing completion and is in just 
the stage to provide the best display of both construction and op- 
eration features. The Mid-Missouri, Central Illinois, and Iowa 
Sections of the Society; the St. Louis and Iowa University Posts 
of the Society of American Military Engineers; and the Engineers 
Club of St. Louis were also invited to make the trip. Although 
no formal meeting was held, announcement was made of the Sec- 
tion’s annual awards of membership in the Society to the two out- 
standing engineering graduates in the region. These are Charles 
I. Mansur, of the University of Missouri, and William T. Flynn, 
Jr., of Washington University. 

San Dieco Secrion— March 23, April 11, and May 25: At the 
meeting on March 23 the speaker was Wilbert Lee, who discussed 
the subject of water law. The meeting on April 11 took the form 
of a joint session with the San Diego Engineers Club. A talk on 
triangulation work was the feature of the occasion. This was given 
by Frank Johnson, of the U. S. Coast and Geodetic Survey. On 
May 25 members of the Section were privileged to make an inspec- 
tion trip aboard the U. S. S. Stingray, a submarine based in San 
Diego Bay. Lt. Commander L. N. Blair, commanding officer of 
the submarine, was the host, and gave the members an interesting 
insight into the workings of underseas craft. The regular monthly 
meeting was held that evening, with Commander William M. 
Quigley as speaker. Of special interest was the model of the 
rescue bell used for bringing the Squalus survivors to the surface 


SEATTLE SectioN— May 22; An illustrated lecture on the Isaac 
Stevens Dam was given by Col. Herbert J. Wild, district engineer 
for the U. S. Engineer Office at Seattle. This dam is to be con- 
structed near Enumclaw, Wash., as a flood-control measure for the 
White and Puyallup rivers. Colonel Wild explained that peculiar 
subsurface conditions require that the dam be a rolled earth-fill 
structure. The dam will be 400 ft high, which will make it the 
highest of its type ever to be built. 


SPOKANE Section— May 12 and 20; The luncheon meeting on 
May 12 was devoted to business discussion. On the 20th there 
was a special meeting at Grand Coulee Dam. During the after- 
noon the members and their student guests were conducted over 
the project by engineers with the U. S. Bureau of Reclamation 
Following a dinner in the evening, Grant Gordon, of the U. S. 
Bureau of Reclamation, gave an interesting talk on the geology of 
the area. A discussion period concluded the program. 


SYRACUSE SECTION— May 24: The annua! election of officers held 
at this time resulted as follows: H. N. Cole, president; J. H. 
Sturdevant, first vice-president; J. W. Ackerman, second vice- 
president; C. S. Camp, secretary-treasurer. F. D. McKeon will 
continue as acting secretary-treasurer. The technical program 
consisted of a talk on ‘‘“Managed Currency,”’ given by Dr. Charles 
L. Prather, of Syracuse University. 


Tacoma Section—May 9: Several speakers were heard at this 
gathering. These were B. P. Thomas, chief engineer of the Inter- 
County River Improvement Commission; Capt. Arthur G. Tru- 
deau, of the Corps of Engineers; and Col. H. J. Wild, district en- 
gineer for the U. S. Engineer Office at Seattle. All discussed vari- 
ous aspects of the Mud Mountain Dam project. 


ToLepo Section—May 25; Following a dinner at the Sylvania 
Country Club, there was a talk on oil refining. This was given 
by Harry Gillett, Jr., manager of the sales engineering department 
for the Standard Oil Company of Ohio. Mr. Gillett described the 
results obtained in his company’s field research laboratories, sup- 
plementing his remarks by actual demonstrations on an Ethyl 
Knock Machine and Flame Tube. 


Wisconsin Section—Madison, May 2: Joint dinner meeting 
with the Technical Club of Madison. The guest of honor and 
principal speaker on this occasion was Donald H. Sawyer, Presi- 
dent of the Society, who discussed the aims, activities, and accom- 
plishments of the Society. Milwaukee, June 2: A great deal of 
business was transacted at this session, and announcement was 
made of the Section’s annual awards of Junior membership in the 
Society. These go to Paul Scheid and Phil Cunningham, of the 
Marquette University Student Chapter; and to J. C. Dietz, Jr., of 
the University of Wisconsin. These three students read their 
papers, which were the basis on which the awards were made. 
Vice-President Ferebee then gave a report on the Chattanooga 
Society Meeting and discussed the problems confronting the Board. 


























ITEMS OF INTEREST 


Engineering Events in Brief 








Civit ENGINEERING 
for August 


WHEN the first bucket of concrete was 
poured at Norris Dam five years ago, it 
was said that the dam was one-third com 
pleted. Such a statement forcefully illus- 
trates the relative importance of the pre- 
liminary construction work necessary on 
large projects, and fittingly introduces the 
paper on Principles of Construction 





GILBERTSVILLE Dam, 
WITH FREEZING WELLS IN PLACE. 


Test SHAFT AT 


Plant Planning for Large Dams,” which 
R. T. Colburn contributes for the August 
issue of Cirvit ENGINEERING. His ex- 
amples are drawn from experiences of the 
Tennessee Valley Authority, whose series 
of dam-building projects has provided a 
unique opportunity for systematic and 
economical construction plant planning 

Engineering aspects of the influence of 
forests on mountain streams are to be dis- 
cussed by Richard A. Hertzler in an 
article describing current work of the 
Appalachian Forest Experiment Station. 
Land-use—runoff relationships, infiltra- 
tion capacity of forest soils, and the use 
of the unit-graph principle in analyzing 
runoff from small drainage basins are 
among the topics covered. Another hy- 
draulics article on the schedule is ‘Notes 
on the Hydraulic Jump,” by Fred C 
Scobey, originally announced for July 

A brief article by Edwin B. Eckel will 
describe abutment problems at Zuni Dam, 
where loose sand under permeable basalt 
twice caused partial failures. Recent re- 
pairs, involving a clay blanket, are ex- 
pected to prove effective and permanent 

Otis E. Hovey contributes for the 
August issue some entertaining and 
thought-provoking personal reminiscences 
covering a long and distinguished profes- 
sional career George Altvater writes on 
*‘Subway Station Layouts,”’ with a view to 
stimulating discussion on the possibility of 
standardization in future work. Ned 
Sayford describes the organization of 
TVA’s surveying and mapping activities. 
And space may permit including one or 
two papers from the Annual Convention 


‘The Greatest in the World” 


The following paragraphs anent the Engi- 
neering Societies Library are abstracted 
from a recent address by A. R. Mumford, 
chairman of the board of that institution. 
Occasion for the address was a dinner in 
honor of William S. Barstow, a member of 
the American Institute of Electrical Engi- 
neers, who has been for several years a 
member of the Library Board and who has 
helped in numerous ways to promote its 
activities 

The speech appears in full in the July 
issue of ‘‘Mechanical Engineering.” 


Ir 1s SAID that a prophet is not without 
honor except in his own country. So 
with your library. The average member 
of the four Founder Societies takes the 
library for granted. The assistant state 
librarian of Canberra, Australia, however, 
told me the other day that he had come 
half way around this earth to see your 
library because of its fame as an outstand- 
ing example of a specialized institution. 

What makes this greatness? 

Is it the 160,000 volumes which, if 
placed side by side on a single shelf, 
would be as long as you could walk in one 
and one-half hours—briskly? 

Is it the growth which has averaged two 
volumes every three library hours for the 
past twenty-five years and totaled 100,000 
in that period? 

Is it the 1,200 magazines which currently 
come to the library each year and came 
during even the worst years of the de- 
pression? 

Is it the ten thousand dollars worth of 
books which comes free to the library each 
year in return for the reviews written by 
its director? 

Is it the 11 incunabula, books published 
before Columbus discovered America, or 
the 100 volumes printed between his 
discovery and the visit of the Mayflower? 

Is it the fact that more engineering 
books printed prior to the secession of 
Texas from Mexico are available in your 
library than in any other? 

Or is it the alloying of all these with the 
farsightedness of such men as our guest of 
honor? 

In these days of low money rates, how 
pleasing it is to know that your library 
has grown at the rate of 6 per cent com- 
pounded. This growth indicates a virility 
which must be pleasing to those who rea- 
lized the need for such an institution. 

An average of 150 persons or firms uses 
the facilities of your library each day. 
The information so gained helps to develop 
projects which undoubtedly give employ- 
ment to many of our profession through- 
out the world. 

When you look at the face of your watch 
it tells you the hour. You don’t worry 
about the works. The library reading 
room is its watch face. You ask the ques- 
tion at this point and get the answer 
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Two floors of bookstacks back p the r 
ing room and are made available to aa 
a corps of experts. A search a trans 
tion, a photostatic copy, or a bibliograpy 
all are readily available. On minor tong 
tersnochargeismadetomembers In “ 
larger matters service is available at cow 

The organization set up to adminicm 
your library consists of a board represent 
ing the Founder Societies and the Upj,, 
Engineering Trustees, Inc. [t meen 
three times each year. Its executive oop 
mittee, consisting of four board member 
and the chairman, meets each moni} 
The library is under the immediate oo, 
trol of its director, Dr. Harrison W. Crayer 
Reporting to him are four departmens: 
acquisition, cataloging, reference, ané 
service. Dr. Craver has successfully 
merged the original libraries of the Fouyy 
der Societies into a useful tool. H 
problem was as great and as involved a 
is the merging of companies. His succes 
is attested by the world-wide appreciatio: 
of the standing of your library 

At each of our Board and Executiy: 
Committee meetings of the last thre 
years, one subject has always been 
cussed: How can the Library be mac 
greater service to engineers? Just 4 
regularly the answer has developed 
when we have more money. Strangely 
enough the library cannot be operated 
without funds. About $50,000 is no 
spent each year. Some of that comes fro: 
a permanent endowment of $20) 
which ought to be two million, and th 
rest from appropriations from the member 
ship dues of the Founder Societies 

We want to serve the remote member 
more fully. We want to publiciz 
availability of library services without | 
that the demands will cause us to exceed 
our budget allotment. These goals hay 
been our aim. What progress we hav 


made has been with the advice and a 
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NEWS OF ENGINEERS Au 
Personal Items About Society Memb ni 
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Ezra B. WHITMAN, consulting eng 
of Baltimore, Md., was recently appomted versity 
to the chairmanship of the Maryland State , 
Highway Commission 

Paut R. SPEER, formerly associate eng 
neer for the U. S. Geological Survey * 
Albany, N.Y., has been appointed distrx! 
engineer for the Survey at St. P uul, Minn 
to fill the vacancy caused by th 
C. L. BATCHELDER 

ALBERT HAERTLELIN, associat’ 
of civil engineering at the Harvare © 
ate School of Engineering, 1! arvare a 
versity, has been elected tary 
Engineering Societies of 
the year beginning June 
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vo, former engineer of Duval 
a da, has been appointed engi- 
we of the County Officials Di- 
a American Road Builders’ 
with headquarters in Wash- 















































Groves is with the Yale Oil 


the read s at Billings, Mont., in the 
0 you by apa jtumimous engineer. 
transla _LIAMS, construction engineer 
Deraphy ' > 5s. Bureau of Reclamation in 
nor mat. aii D.C., has been designated 
On the Washi — s ae" 
an wnstruct engineer of the Friant divi- 
iirve senor Central Valley Project at 
minister 7 ‘o, Calif, where construction of 
1. Criant Dam will soon start. 
t meets Harry W. BASHORE, who has been 
ive com rving as construction engineer for the 
members Bureau of Reclamation on the nearly com- 
month : feted Kendrick Project at Casper, Wyo., 
late con will take over Mr. Williams’ duties in 
» Craver Washington 
‘ments— 
ce, and Grorce LAMB has been promoted from 
cessfully the position of assistant office bridge engi- 
he Foun neer for the Kansas State Highway Com- 
ol. His mission to that of office bridge engineer. 
_ W. D. Merritt has resigned his post as 
sociation ity engineer of Mt. Airy, N.C., in order 
- do graduate work at the University of 
ecutive North Carolina 
st three lonn G. TuRNEY, chief engineer for the 
een dis Railroad Commission of Texas, has been 
made sppointed first assistant city engineer of 
Just Houston, Tex 
eloped . . 
Strangely Roescn has left the engineering staff 
operated {the Indiana State Highway Commission 
2* to join the engineering department of 
mes from Montgomery-Ward in the capacity of 
B00 (0 structural engineer and designer. His 
and th headquarters are in Chicago, III. 
member Cuap F. Catnoun has established the 
Reliance Steel Products Company at 2068 
nev East 37th Street, Los Angeles, Calif. The 
wcize mpany will specialize in the fabrication 
hout and merchandising of reinforcing steel 
) exce and allied steel products. 
om Huser E. Smutz will succeed W. N. 
ne Thorpe as acting city planning director of 
Los Angeles, Calif. Until recently Mr. 
Smutz was zoning engineer in the Los 
— Angeles city planning department. 


ALBERT V. SIELKE, previously consult- 
ing engineer for the New York City De- 
partment of Parks, has opened consulting 
offices in New York. 


!. M. Lowe has resigned as associate 
professor of civil engineering at the Uni- 
versity of Florida in order to become head 
i the civil engineering department at 
Alabama Polytechnic Institute. 


ippointed 
and State 


sate eng! —_ . 
WV. L. Sawyer succeeds T. M. Lowe as 
‘ssociate professor of civil engineering at 
fe University of Florida. He was for- 


survey a 


1], Mina 
teath o nerly assistant professor. 

. SALPH WHITMAN, captain, C.E.C., 
profe 5. Navy, has been advanced to the rank 


{| Grace l rear admi 


by | to fill the vacancy caused 
y the death of RALPH M. WARFIELD. 
Joun D. ¢ 


Je INN, former state engineer 
W Voming 


is been appointed resident 


engineer-inspector on a PWA sewer and 
sanitation project at Sheridan, Wyo. 


C. C. HALLVIK is now materials engineer 
in the Idaho State Bureau of Highways. 
He has been connected with the depart- 
ment for the past nine years. 


ALEXANDER HARING, retired professor of 
bridge and railroad engineering at New 
York University, has been appointed secre- 
tary to the New York City Department 
of Public Works. 


Joun D. WHuittraKer, until recently 
assistant resident engineer for the British 
Columbia Pulp and Paper Company, Ltd., 
at Woodfibre, B.C., has accepted a posi- 
tion as sales engineer for Gutta Percha 
and Rubber, Ltd., with headquarters at 
Vancouver, B.C. 


A. GEoRGE SUNDA has resigned as in- 
structor in the department of civil engi- 
neering at the University of Tennessee and 
is now employed as engineering aide with 
the Federal Power Commission in Wash- 
ington, D.C. 


HARLEY B. FERGUSON, brigadier gen- 
eral, Corps of Engineers, U. S. Army, will 
retire as president of the Mississippi River 
Commission on August 15, when he will 
reach the retirement age. 


Max C. TyLer, brigadier general, Corps 
of Engineers, will succeed General Fergu- 
son as president of the Mississippi River 
Commission. Since July 1936 General 
Tyler has been serving as assistant to the 
Chief of Engineers, U.S. War Department, 
with headquarters in Washington, D.C. 


HUNTER Rouse has been appointed pro- 
fessor of hydraulics at the college of en- 
gineering of the University of Iowa. He 
will also be consulting engineer to the Iowa 
Institute of Hydraulic Research. Profes- 
sor Rouse has been associate hydraulic 
engineer for the Soil Conservation Service 
and assistant professor of fluid mechanics 
at the California Institute of Technology. 


HENRY H. GARRIGUES, formerly general 
superintendent of the Central Pennsyl- 
vania Division of the Pennsylvania Rail- 
road, has been promoted to the position 
of chief engineer, maintenance of way, in 
the eastern region. 


J. E. CRAWFORD was recently promoted 
from the rank of vice-president in charge 
of operation of the Norfolk and Western 
Railway to that of vice-president-assistant 
to the president. Mr. Crawford has been 
on the staff of this railway since 1903. 


Karu A. Srncvarr, for the past three 
years with the PWA at Honolulu, Hawaii, 
has been appointed PWA administrator 
for the territory. 


R. STANLEY Lorp, assistant hydraulic 
engineer for the Water Resources Branch 
of the U. S. Geological Survey, has been 
transferred from Los Angeles, Calif., to 
the Washington headquarters of the Sur- 
vey. 


EpWARD L. HARRISON, architect of 
Memphis, Tenn., has been appointed to 
represent the Memphis Housing Authority 
on construction of two new slum clearance 
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projects for the city. He has the title 


chief clerk of work. 


EarRL R. WEEBER, consulting engineer 
of Grand Rapids, Mich., has been elected 
president of the Michigan Engineering 
Society. 


Marcus W. Levy is now architect and 
engineer for Alexander L. Levy, of Chi- 
cago, Il. 


JouN STEARNS, formerly principal engi- 
neer in the Division of Power and Flood 
Control Service of the Federal Power Com- 
mission, has accepted an appointment as 
assistant executive director of the Los 
Angeles County Housing Authority, with 
headquarters in Los Angeles. 


A. PERRY BANTA was recently appointed 
assistant professor of sanitary engineering 
at the California Institute of Technology. 
Mr. Banta will continue to hold his post 
as assistant engineer of the Los Angeles 
County Districts, but by special arrange- 
ment with the officials of the Districts he 
will be given time for his work at the 
Institute. 


CHARLES L. PooL, chief engineer of the 
Rhode Island State Department of Public 
Health, has been appointed a member of 
the Rhode Island State Board of Registra- 
tion for Professional Engineers and Land 
Surveyors for a five-year term. 


Harovp D. Cavin, formerly head of the 
firm of Cavin, Marshall and Barr, con- 
sulting engineers, with offices in Seattle, 
Wash., has accepted a position as resident 
engineer for the Hardy S. Ferguson Com- 
pany, consulting engineers of New York, 
on the construction of a pulp and paper 
mill at Mobile, Ala. 


JAMES W. FOLLIN is now managing di- 
rector of the Producers’ Guild Council, 
with headquarters in New York City. 
Until recently he was chief of the Federal 
Home Building Service Section of the 
Federal Home Loan Bank Board, Wash- 
ington, D.C. 


CHARLES TERZAGHI has accepted a 
three-year appointment as lecturer on 
soil mechanics and engineering geology in 
the Harvard University Graduate School 
of Engineering. Dr. Terzaghi has pre- 
viously been visiting lecturer at Harvard, 
but the present appointment gives him 
rank as a member of the faculty. 


Howarp M. TuRNER, consulting engi- 
neer of Boston, has also been appointed a 
lecturer in the Harvard University Gradu- 
ate School of Engineering. His subject 
will be water power engineering. 


EpwIn J. Fort, who has just retired as 
project engineer in the New York City 
Department of Public Works, was hon- 
ored by his colleagues at a testimonial 
luncheon held at the Hotel St. George in 
Brooklyn on May 23. On June 1 Mr 
Fort completed thirty-three years in the 
service of the city. Following a short 
vacation, he plans to engage in consulting 
work in connection with sewage disposal. 


CARNIG Kay has accepted a position as 
senior inspector of construction in the 
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Bureau of Yards and Docks of the Navy 


Department and is stationed at the Brook 
lyn Navy Yard. He was previously gen- 
eral construction inspector for the Metro- 
politan District Water Supply Commis- 
sion at Belchertown, Mass. 


WALTER R. OKeson, treasurer of Lehigh 
University since 1923, has been named 
to the additional post of vice-president 
He will be in charge of the business affairs 
of the university. 


Harry D. WInsor, assistant engineer 
for the Board of Transportation, New 
York, has been elected president of the 
Municipal Engineers of the City of New 
York. Other members of the Society— 
Artuur W. Tripp, Patrick QuILty, and 
ALFrreD Branpy—have also been elected 
officers of this organization. 





DECEASED 


ALGERNON Brown ALDERSON (M. '12) 
of West Hartford, Conn., died there on 
May 13, 1939, at the age of 71. A native 
of England, Mr. Alderson’s first work in 
this country was as town engineer of West 
Hartford—a position he held from 1898 to 
1918. During this period he designed and 
built several systems of sanitary sewers 
and improved highways. From 1918 on 
he was in private practice and was also 
connected with the West Hartford engi- 
neering office and with the Connecticut 
State Highway Department. He retired 
several years ago. 





Ropert Epwarp Austin (Jun. '36) of 
Jacksonville, Fla., died on November 17, 
1938, at the age of 24. Upon Mr. Austin’s 
graduation from the University of Florida 
in 1936, he was awarded the Florida Sec- 
tion prize of Junior membership in the 
Society. For the two years preceding his 
death he was with Shore Line Builders, 
Inc., of Jacksonville. 


CaLvin Lewis Barton (M. '14) of Nor- 
walk, Conn., died on May 10, 1939, at the 
age of 64. In 1906, after early experience 
in subway and tunnel construction work in 
New York, Mr. Barton became superin 
tendent and manager of his own contract 
ing firm, the McHarg-Barton Company, 
of New York. From 1928 to 1931 he was an 
engineer with the Fraser-Brace Company 
on the construction of dams at Fifteen 
Mile Falls and McIndoes, Vt. Later he 
was again in private practice and, for a 
time, was connected with the FERA 

CuHaRLes Emery Bititin (M. '78) of 
Philadelphia, Pa., died on May 24, 1939 
During his early career Mr. Billin was en- 
gaged in engineering work in New York 
and Chicago—for a time with the Quincy, 
Manchester, Sargent Company, of the 
latter city. Later he was for a number of 
years secretary of the Engineers Club of 
Philadelphia, which he had been instru 
mental in founding. Mr. Billin had one 
of the longest affiliations with the Society 
among its membership 

Wi_iiaM Henry Drirrok (M. '19) secre 
tary and chief engineer of the Mahoning 
Valley Sanitary District, Youngstown, 
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Ohio, died there on May 26, 1939. He 
was 53. From 1908 to 1926 Mr. Dittoe 
was in the Ohio State Department of 
Health—first as assistant engineer and, 
later, as chief engineer. In 1926 he be- 
came connected with the Mahoning Valley 
Sanitary District. 


FRANKLIN MECHTLEY FELKER (Jun. '31) 
assistant flood engineer in the Flood Con- 
trol Bureau of the Pennsylvania State De- 
partment of Forests and Waters, died on 
May 29, 1939. Mr. Felker, who was 30, 
had been in the Pennsylvania Department 
of Forests and Waters since 1933. Prior 
to that he was a transitman with the 
Standard Steel Works Company, of Burn- 
ham, Pa. 


Epwarp Francis Haas (M. '06) presi- 
dent of the Union Dredging Company, 
San Francisco, Calif., died on April 13, 
1939, at the age of 69. Except for two 
years in Honolulu, Mr. Haas devoted his 
whole professional career to work in Cali- 
fornia, his native state. At one time he 
was assistant engineer for the late C. E. 
Grunsky, Past-President of the Society. 
Later, as a member of the firm, Ferris and 
Haas, he was engaged in extensive rec- 
lamation projects in Marin and Contra 
Costa counties. Coincident with his 
position as president of the Union Dredg- 
ing Company, Mr. Haas maintained a con- 
sulting practice under the firm name, 
Haas, Doughty and Jones. 


Mito Ciinton HaAtsey (Assoc. M. ’13) 
structural engineer for the Pacific Elec- 
tric Railway, South Pasadena, Calif., died 
on May 12, 1939, at the age of 57. Mr. 
Halsey had been with the Pacific Electric 
Railway Company since 1910, when he 
became chief draftsman for the company. 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 
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He was made structural engineer in 1911. 
Mr. Halsey was long active in the affairs 
of the Los Angeles Section and, at one time, 
served as treasurer. 


Harry J. HANMER (Assoc. M. '12) city 
engineer of Gloversville, N.Y., died on 
May 4, 1939, at the age of 57. From 1907 
to 1913 Mr. Hanmer was assistant city 
engineer of Gloversville in charge of the 
construction of a sewage disposal plant. 
He held the position of city engineer from 
1913 on 


Joun Kytstra (Assoc. M. '27) chief 
engineer for the Boeing Aircraft Company, 
Seattle, Wash., died on March 18, 1939, 
at the age of 42. Mr. Kylstra was born 
in the Netherlands and educated in this 
country. In 1924, after two years with 
the Pacific Telephone and Telegraph 
Company, he became stress engineer for 
the Boeing Aircraft Company. Later he 
served as chief stress engineer and project 
engineer for this company, and about a 
year ago he was made chief engineer. 





































































VoL. 9, No- 


Joun THOMAS MOCKLER (\M 
city engineer of Buffalo (N.\ 
retirement about a year ago, 
city on May 7, 1939. He w 
Mockler had been in the | 
service since 1917, with the exception ,; 
two years in war service as a licutenan, 
the Corps of Engineers. Prior to 19)7 \, 
was in the New York State Highway De 
partment and the New York State Eng: 
neer Department. 


JoHN HENRY QUINTON (M. '()0) retires 
consulting engineer of Los Angeles, Calif, 
died there on May 9, 1939, at the age a 
89. Born and educated in Ireland, \y, 
Quinton went to California in 1873. In 
1884 he entered private practice jp ln 
Angeles. During his long career he wy 
identified with many important water-sup 
ply and reclamation projects in the Wey 
including the San Gabriel Canyon power 
development, the Santa Ana River irriga. 
tion system, the Strawberry Project 
(Utah), the Shoshone Project (Wyoming 
and the Owens River Aqueduct of Io 
Angeles. Mr. Quinton retired from actiy. 
business in 1926, but retained an interes 
in his firm (now Quinton, Code, Hill-Leed 
and Barnard). 

Haro_p Bemis SHattuck (M. '30) pr 
fessor emeritus of railroad engineering «: 
Pennsylvania State College, died on Apri 
25, 1939, at the age of 65. Professor 
Shattuck spent practically his entire pro 
fessional career—from 1901 until his rp 
tirement in 1936—at Pennsylvania Stat: 
College. During most of this period 
also maintained a civil engineering and 
surveying practice. 


MY) Acting 
UNtil hic 


Ross Kerr TIFFANY (M. '20) executiy: 
officer for the Washington State Planning 
Council, Olympia, Wash., died suddenly 
at Colville, Wash., on June 1, 1939. Hi 
would have been 60 on June 11. At the 
time of his death Mr. Tiffany was serving 
a term as Director of the Society from 
District 12. A brief account of his career 
appears in the ‘‘Society Affairs” depar 
ment of this issue. 


Wi_sBur Jay Watson (M. ‘(5) archi 
tect and engineer of Cleveland, Ohio, died 
in that city on May 20, 1939, at the age 
of 68. From 1889 to 1894 Mr. Watson 
was in the engineering department of the 
Lake Shore and Michigan Southern Rail 
way, and from 1898 to 1907 he was d 
signer and supervisor of construction for 
the Osborn Engineering Company. | 
the latter year he became senior partner 0 
the consulting firm, Wilbur Watson and 
Associates. Mr. Watson's firm was en 
gaged in the construction of many bndge 
factory, and terminal developments ™ 
Ohio, including the Goodyear Zeppel 
Dock at Akron. 


FRANK Wiicox (M. 03) of Columbus, 
Ohio, died on May 25, 1939, on the eve 
his eighty-fifth birthday. From 1892 
1920 Mr. Wilcox was engineer and director 
of the T. A. Gillespie and East Jersey Pipe 
Company, with headquarters in New You 
and Pittsburgh. During this period he 
was engaged in building water wo 
reservoirs, and large steel pipe lines 10° 
water and gas conveyance in many parts 
of the country. He retired in 1920 
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Koc, Sipney (Jun. °38), 128 Catalpa Ave., 
Perth Amboy, N.J. 


Lewis, CHARLES FrepericKk (M. °39), Mer. and 
Chf. Engr., Volunteer Portland Cement Co 
(Res., 3033 Fountain Park Boulevard), Knox- 
ville, Tenn 


MACDONALD, ALEXANDER STUART (M. '39), Vice- 
Pres. and Gen. Supt., Strong & Macdonald, 
Inc., 1011 East F St., Tacoma, Wash. 


McDovucatt, Lestre (Assoc. M. °39), Traffic 
Mgr., Highway Planning Survey, State High- 
way Dept. (Res., 802 North 10th Ave.), 
Phoenix, Ariz. 


MADIGAN, MicHagt Joun (M. '39), Cons. Engr., 
(Madigan- Hyland), 20 Exchange Pl., New 
York, N. 


MEYER, ae (Assoc. M. '39), Capt., Corps of 
Engrs., U.S.A., Asst. to Dist. Engr., U. S&S. 
Engr. Office, Box 97, Memphis, Tenn. 


Moetiter, Henry Georce (Jun. 39), Care, 
Harza Eng. Co., 205 West Wacker Drive, 
Chicago, Ill. 


Monarcai, Joserpn (Jun. '38), With Ohio Div 
of Conservation, State Office Bldg., Columbus, 
Ohio. 


Morris, Max HyMAN (Jun. '38), Topographical 
Draftsman, Grade 3, Dept. of Boro Works of 
Manhattan, Municipal a (Res., 892 Fair- 
mount P!.), New York, 


Nicnots, Don Lee (Jun. '39), 1431 Pioneer 
Hall, Univ. of Minnesota, Minneapolis, Minn. 


OAKLAND, Goprrey Lyon (Assoc. M. °39), Asst. 
Hydr. Engr., Water Resources Branch, U. S. 
Geological Survey, 526 Federal Bldg., Albany, 
N.Y. 


OvseN, FReperRiIcK James (Jun. °39), With 
Premier Crystal Laboratories, 63 Park Row 
(Res., 140 West 105th St.), New York, N.Y. 


Pettrpone, Grrpert Wiiii1aM (Assoc. M. °39), 
Constr. Engr., State of California, Box 86, 
Copperopolis, Calif. 


Purpy, FRANK Hart (Assoc. M. °39), Asst. 
Topographic Engr., U. S. Geological Survey, 
Box 346, Sacramento, Calif. 


READING, Ottver Scott (M. '39), Hydrographic 
and Geodetic Engr., U. S. Coast and Geodetic 
Survey (Res., 5107 Thirty-Eighth St., N.W.), 
Washington, D.C. 


Rerp, Lincoin (Assoc. M. '39), Instr., Civ. Eng., 
School of Technology, Coll. of the City of New 
York, 139th and Convent Ave. (Res., 150 
Claremont Ave.), New York, N.Y. 


Sanrorp, Jasper Herter (M. °39), Civ. and 
Structural Engr. (Sanford & Phillips), (Res., 
124 East Monroe St.), Colorado Springs, Colo 


Scott, Joun Kun (Assoc. M. '39), Insurance 
Solicitor, The Fidelity and Casualty Co. of 
New York, 80i Arrott Bldg. (Res., 923 North 
Highland Ave., E.E.), Pittsburgh, Pa. 


SHAMAMIAN, VINCENT (Jun. °39), Junior Hydr 
Engr., S. Geological Survey, Water Re- 
sources Branch, Care, Board of Water Supply, 
New York City, Ellenville, N.Y 


SHAPPERT, FrepericK Wrii.iaM, JR. (Assoc. M. 





39), Pres., Shappert Eng. Co., 112 West 
Pleasant St., Belvidere, Lil. 
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JUNE 9, 1939 
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SHoit, Lours Pester (Assoc. M. °39), Asst. 
County Engr., Nueces County (Res., 634 
Atlantic St.), Corpus Christi, Tex 


SHone, Doveras Joun (Jun. '39), St. Helier, 
Jersey, Channel Islands. 


Smita, Austin Bettis (Assoc. M. °39), Asst. 
Engr., Mississippi River Comm., Vicksburg, 
Miss 


Strces, Ep Mives (Jun. '39), Box 264, Tupelo, 
Miss 


STOLK, JUAN FRANcrsco (Assoc. M. '39), Director, 
Hydr. and Sanitary Works, Ministry of 
Public Works, Apartado 964, Caracas, Vene- 
zuela. 

TRACZEWSKI, STANLEY Epwarp (Jun. '38), 115 
Sussex St., Jersey City, N.J 


Van Camp, Roy K. (M. °38), Engr., PWA, 150 
Hurt Bidg., Atlanta, Ga.; Res., 2216 Fif- 
teenth Ave., Bradenton, Fla 


VANNORT, BERTRAM ORLANDO (M. °39), Engr., 
Asheboro, N.C. 


Weser, Haro_p Epwarp (Jun. '38), Draftsman, 
Fitzpatrick Lumber Co., 900 South 9th St. 
(Res., 1311 South Pasfield), Springfield, Il! 


WERNER, STEPHEN (M. '39), Hydr. Engr., Public 
Utility Eng. & Service Corporation, Chicago 
(Res., 202 Elmore Ave., Park Ridge), Ill 


Were, WriiiiaM Victor (M. '39), Supt. and Chf 
Engr., St. Louis County Water Co., 6600 
Delmar Ave., St. Louis, Mo. 


WHee_er, Davin Houston (Assoc. M. ‘39), 
Plant Engr., Calaveras Cement Co., Box 24, 
San Andreas, Calif. 


Witson, CLAupE Sesscer (Jun. '39), Structural 
Engr., Fort Smith Structural Steel Co., 600 
South Wheeler, Fort Smith, Ark. 


Woopwarp, CHARLES Henry (Assoc. M. 39), 
Asst. Civ. Engr., City Engr’s. Office, 1580 
Vinewood Ave., Detroit, Mich. 


Wootr, ABRAHAM (Assoc. M. '39), 549 Oakwood 
Ave., West Hartford, Conn. 


Youncs, WALTER CHARLES, Jr. (Assoc. M. '39), 
Laboratory Research Engr., Materials and 
Tests Div., State Highway Dept. (Res., 1605 
Waterston Ave.), Austin, Tex. 


MEMBERSHIP TRANSFERS 


Auutin, Ray Lester (Jun. '14; Assoc. M. ‘19; 
M. °39), Hydr. Engr., Hetch Hetchy Project, 
Bureau of Eng., Public Utilities Comm. 
(Res., 70 Northwood Drive), San Francisco, 
Calif. 

ARGETSINGER, JOHN Deem (Jun. '30; Assoc. M. 
'39), Asst. Dist. Engr., WPA, Fritsche Bldg., 
New Ulm, Minn, 


Beacn, Georce Onriver (Jun. ‘34; Assoc. M. 
'39), Asst. Constr. Engr., W. A. Klinger, Inc., 
201 Warnock Bidg. (Res., 1308 Grandview 
Boulevard), Sioux City, lowa. 


Bray, Dwicut Hupert (Assoc. M. ‘31; M. '39), 
Director of Maintenance, State Highway 
Dept., (Res., 218 Steele St.), Frankfort, Ky 


Brown, Francis Leo (Jun. '32; Assoc. M. '39), 
County Supt. of Highways, Washington 
County, Box 128, Hudson Falls, N.Y 


Capitta Grnorio, Utises (Jun. "35; Assoc. M 
‘38), Civ. Engr., Puerto Rico Reconstruction 
Administration, Box 372, Arecibo, Puerto 
Rico. 


CANNELL, Paut Joun (Assoc. M. '36; M. '39), 
Designer, Central Nebraska Public Power and 
Irrig. Dist., Tri-County Office (Res., 918 West 
lith St.), Hastings, Nebr 


CARRIER, VIRGIL SAMPSON (Jun. ‘30; Assoc. M 
39), Archts. Supt., State Highway Dept 
(Res., 116 Hill Ave.), Elgin, Ill. 


DoOwNING, CLAIRE ANSEL (Assoc. M. '36; M 
39), Engr. in chg., Municipal Testing Labora- 
tory, City of St. Louis, 55 Municipal Courts 
Bidg., (Res., 5372 Cabanne Ave.), St. Louis, 
Mo. 


GaRDNER, THOMAS HerRBeRT (Assoc. M. ‘30; 
M. °39), Structural Engr., Florida East Coast 
Ry. (Res., 71 Carrera St.), St. Augustine, Fla 

HANSON, LoRING OuTHIER (Jun. ‘28; Assoc. M 
39), Farm Specialist, Wisconsin, Portland 
Cement Assoc., 1813 Vilas Ave., Madison, Wis 
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Hices, Georce WASHINGTON, JR Jun. ‘32 Riney, ArtHur Hereert (Assoc. M. ‘18; M California State Bidg. (Res > South 
Assoc. M. '39), Constr. Engr., Public Buildings '39), Vice-Pres., Phillips Petroleum Co., Bart- delet St.), Los Angeles, Calif 
| Branch, Procurement Div., U. S. Treasury lesville, Okla. 
Dept., Washington, D.C. (Res., 10 Melrose REINSTATEMED 
| Ave.. Hyattsville, Md.) RoserRtTs, Marvin Epwarp (Jun. '27; Assoc. M 
| ‘39), Project Engr., SCS, U. S. Dept. of EBLING, EVERETT ERNEST, Assoc . ot 
Jewett, Rosert Burnett (Jun. '28; Assoc. M Agriculture, 2406 Capers Ave., Nashville, May 29, 1939 iNstated R 
'39), Asst. Engr., Port of New York Authority Tenn. K . 
cad’ 7 : J ; ; ILLIAN, JoserH ApoLF, M “T , MAN? 
an p sregory Ave peggy oes ‘4 (Res Rypeen, James Purip (Jun. '30; Assoc. M. 38), 1939 reinstated May 9 - 
189-02 Thirty-Fifth Ave lushing, N.Y.) Asst. Topographic Engr., U. S. Geological - RC 
Keerer, THomas Suytu, Jr. (Jun. '37; Assoc Survey, Washington, D.C. “ ~~ fom Beane Assoc. M., reig 
M. '39), Care, E. H. Keefer & Son, 1321 Rod Smane, Henry Kamsver (Assoc. M. ‘32; M ; 
man St., Philadelphia, Pa '39), Hydrology Subsection Head, Gen. Eng Moore, RUSSELL BERNARD, Accom 
LeBaron, Rota Parker (Jun. ‘28; Assoc. M Section Kansas City Dist., War Dept. (Res stated May 25, 1939. uf axs 
39), Estimator and Welding Engr., Midwest 3214 Bellefontaine), Kansas City, Mo. NUDENBERG, NATHANIEL JOHN, Jun ieee Ag 
| rey bs Sn ee \ D = yy St. (Res., Smeep, HAROLD FRANKLIN (Assoc. M. "27; M May 26, 1939 mated 
26 So ine $ enver, Colo re : > y et 
39), Director of Operations, WPA of New PARKER, ANTOINE PANET, Jun. reins ; 7 
LINDEMAN, Matcotm Danret (Jun. '29; Assoc York State, Old Post Office Bidg. (Res., 97 2, 1939. imstated June pe 
M. '39), Civ. Engr., Charles E. DeLeuw & Co Melrose Ave.), Albany, N.Y. , w ‘ 
rn 7627 South Ridgeland Ave.), Chicago Starn, Wurm Lawrence (Jun. '36; Assoc rete BO nl - elect Assoc. M., rein m 
M. '39), Office Engr., Dist. 11, State Highway ee ae sa 
Martin, Rosert Otor RoLranp (Jun. ‘'31; Dept., Lufkin, Tex. SMALL, HERBERT WESLEY, JR, M., reinstates 
, , as ba : 
Assoc. M a .* , Engr , Water Ure James Epwin (Jun. "28; Assoc. M. '39), atay 32. S550, ‘- 
ee a , Bide Alt » eo Survey, Eng. Insp., Board of Water Supply, City of TuTAN, GEORGE WASHINGTON, Assoc M - rT 
ve0 Federa aS-, MOAR, - New York, Katonah (Res., Bedford Ridge, stated May 16, 1939 ~ Sea 
Mever, Cart Freperick (Jun. "23; Assoc. M Mount Kisco), N.Y. he 
28; M. °39), Prof., Civ. Eng., Worcester West, Artuur Lowest (Jun. "26; Assoc. M 5N I< Sup 
Polytechnic Inst., Worcester, Mass 39), 56 Westminster Drive, Atlanta, Ga. B c ~— aaa , 
- oscuke, Guy, As M., resigned a 
Ocram, Axrtnur Vaucun (Jun. '28; Assoc. M Witter, Georce Josern (Jun. '30; Assoc. M 1939 ae ee CE tty - 
39), Junior Engr. (Civ.), U. 5S. Engrs., U. 5 39), Engr., Federal Power Comm., Washing- Sup 
Engr. Office, Jacksonville, Fla ton, D.C. (Res., 430 Poplar St., Springfield, DRIsKoO, Joun Bucknam, Jun., resigned May ng 
Quartiy, Eric VerRNon ASHTON Jun. ‘34 Mo.) 1930 _— 
Assoc. M. ‘39), Deputy Area Engr... WPA, Woopsripes, Cyrit James (Jun. "30; Assoc. M WATERBURY, CLARENCE L&SLIRZ, Jun. resion cat 
Broadway Pier Bidg., San Diego, Calif 38), Res. Engr., State Div. of Highways, 806 June 9, 1939 = 
— —— a — nd 
5 i ——— ‘ 
\ li mission oO Transt 
i “a ~ > ‘ ,KN AN 
Applications for Admissi r lLranster : 
¥ » : . PTT! Py by - ¢ . , een | 
Condensed Records to Facilitate Comment from Members to Board of Direction ‘ 
July 1, 1959 NUMBER 7 
‘ . . . . . MPS 
The Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally Age 
reject all applicants for admission or for transfer In order to well as upon the nature and extent of his professional experience — 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professiona r 
: y @ : ¥ ‘ . f : + 
depend largely upon the reputation of an applicant I 
membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu cK 
Every member is urged, aa oe a a er ee nicated to the Board ; 
therefore, to scan carefully Grape GENERAL REQUIREMENT Ack ACTIVE CHARGE OF Communications relating - 
; s : PRACTICE Work at 
the list of candidates pub- tet , to applicants are considered t 
. . Qualified to design as well as on « P > years . . ; 
lished each month in Civil Member to direct lenpertent work 35 years 12 years RCM* strictly confidential 
ENGINEERING and to furnish . ; 2 aes The Board of Direction 
Associate « — . 
the Board with data which Siounines Qualified to direct work 27 years 8 years RCA®* will not consider the appli 
WALK 
may aud in determining the unter Qualified for sub-professional 20 years égeam cations herein contained trom 
eligibility of any applicant. residents of North America 
lt is especially urged that Qualified by scientific acquire- 5 wears until the expiration of 30 since 
. ; Affiliate ments or practical experience 35 years 12 years RCM* Mix 
a definite recommendation as to cooperate with engineers . days, and from non-residents g) 
- a until f Warp 
to the prope grading be *In the following list RCA (responsible charge—-Associate Member standard) denotes of North America ur - . 
given in each case, inasmuch years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 days from - 
charge—-Member standard) denotes years of responsible charge of IMPORTANT work, an 8 38 
as the grading mustbhe based i. e., work of considerable magnitude or considerable complexity. the date of thes list. ‘ 
FOR MEMBER Decker, ArTHUR James (Assoc. M.), Ann Arbor, Incuis, CLaupE CAVENDISH, Poona, India. Ag 
Mich. (Age 58) (Claims RCA 2.4 RCM 25.7) 56) (Claims RCA 6.4 RCM 24.6) Oct. wet 
BRapNner, James Woop, Jr. (Assoc. M.), Norris, Sept. 1909 to date with Univ. of Michigan as date with Secy. of State for India, Indian Dey 
Tenn. (Age 38) (Claims RCA 0.3 RCM 10.2) Instructor in, Asst. Prof., and Associate Prof. of of Public Works as Asst. Engr, Executive | 
July 1937 to date Mgr. of Norris Properties, Civ. Eng., 1 year Associate Prof. in charge of Engr. Superintending Engr., and since Apr ri 
TVA; previously Town Mgr., Norris, Tenn.; Dept. of Eng. Mechanics, 19 years Prof. of San. 1937) Director, Central Irrigatiov snd Hyd 2 ‘ 
Chf. of Eng. Sec., Land Planning and Housing Eng., and at present Prof. of Civ. Eng.; 1913 to Dynamic Research, Poona for all of Ince | 
Div., TVA, Knoxville, Tenn 1938 also in private practice. Ketty, Pau. Auoustine (Assoc. M Youker 
BRENNAN, Martin Hocan, Cleveland, Ohio Dovonerty, Epwarp James (Ass M.), Balti- N.Y. (Age 45) (Claims RCA 4.5 Kt a 8.5) 
(Age 40) (Claims RCM 9.5) 1926 to date with ‘aeen, B08 thee tot (Claims RCA os RCM July 1935 to date Senior Engr, PWA; * 
Great Lakes Dredge & Dock Co. as Field Engr 21.0) Nov. 1915 to date with H. S Kerbaugh present Chf. of Squad in charge of severa’ *© 
for Contr., Asst. Div. Engr., and (since 1929) 1 Pmoire E . ? : eral Aid projects under construction, prev 
: Inc., Empire Eng. Co., Inc., The Geo. W. Rog : - ‘ibbs & Hill, Cons. Engrs. ! 
Div. Engr., Cleveland Div (Alpena, Mich. to ers Constr. Corporation and The Empire Con- Asst. Engr - oa andeas . 
Conneaut, Ohio), on marine contracts str. Co., acting as Supt. Gen. Supt. and Pres. sylvania R.R. 
Bruns, THomas Netson Carter (Assoc. M.) — . . , McComas, James Rotranp, Ba a 
New York City. (Age 37) (Claims RCA 5.2 Gosnat., Epwarp Lzstis, Baltimore, Md. (Age 42) (Claims RCM 6.2) Noy. 19!" to ls . 
RCM 6.6) July 1937 to date with Raymond (Age 51 (Claims RCA 2.3 RC M 26.3) Sept. with Bureau of San. Eng., Marylane o© 
Concrete Pile Co., visiting and managing jobs 1906 to Aug. 1914 and Feb. 1916 to date with Dept. of Health, reviewing engineering ep! 
from New York office, and (since Nov. 1938) in Baltimore & Ohio R.R. as Chainman, Rodman, and contract plans and specifications for 
charge of operations at Newport, R.I.; Oct. Transitman, Res. Engr., Asst. Engr., Office tary projects, etc.; 1932 = ot 
1928 to July 1937 with Doullut & Ewin, Inc., Engr ’ Asst. to Chf. Engr., and (since July Water Resources Comm. of Mar l 
Gen. Contrs., New Orleans, La. as Asst. Supt 1930) Prin. Asst. Engr. Marsx, Pitt 
and Supt., etc McCurcHen, Roy Mars , ‘ 
Havety, Henry Benton, Chattanooga, Tenn. (Age 44) (Claims RC 10.4 I ao) 
Cuminc, Samust JAMES Tuscaloosa, Ala (Age 50) (Claims RC 8.9 D 4.9) Sept. 1935 to date with U. s Army as 2d Lieu 
Age 56) (Claims RCA 3.8 RCM 29.4) Oct date Engr. inspector, PWA, at present on elec- and Capt., acting as Supply 
1932 to date with Alabama State Highway tric power distribution system; previously der of Company, Asst. to Div 
Dept. as Res. Engr., and (since Nov. 1933) Div Dist. Supervisor, Malaria Control, TVA and Aug. 1935) Asst to Dist Engr 
Engr. CWA tive Officer, Chf. of Constr 











reinstated 


ited June 


irection 


appli 








p Joun, Davenport, lowa. (Age 

A 9.7 RCM 8.0) March 1930 to 

S. Engr. Office as Asst. Engr., 
ol acting as Res. Engr., and (since 
-_ Engr., in charge of construc- 
ind Dam No. 14 Mississippi 
ire, lowa. 


| RBERT CLAIBORNE (Assoc. M.) 
MAN® . (Age 38) (Claims RCA 1.0 
ry cot. 1921 to Sept. 1925 and Sept. 
con ¢ ‘t Virginia Military Inst. as In- 
ous va since Sept. 1927) Asst. Prof. of 


.s Emerson, Memphis, Tenn 

MASON. sims RCA 3.6 RCM 6.0) Nov. 1929 

— Draftsman and Office Engr., 

Ae blic Works, having responsible 

fting, estimates, design, plans and 
rete bridges, and culverts. 


1 .s McMaster, Kenmore, N.Y 
7 ims RC 11.8 D 8.0) July 1925 to 


, a 4s + Ener., Greeley & Hansen, Chicago. 
NoLaN Bristow, Indianapolis, Ind. (Age 
me aims RCA 2.7 RCM 4.6) June 1923 to 
+ . } 9 4and March 1926 to date with Indiana 
\ +e Highway Comm. as Designer, Detailer, 
~hecker senior Engr., and (since Nov. 1934) 
Super’ ene 
ereRSON, EARL LLOYD, Buffalo, N.Y. (Age 58) 


ims RC 26.5 D 15.8) Feb. 1934 to date 
~ ery. Ener. and Project Engr., PWA, Wash- 
D.C, inspecting and directing compli- 
Jans and specificetions, studying and 
» contract documents, plans and speci- 


etc 





coapant, CHETANRAM MANGHARAM, Calcutta, 
ee (Age 35) (Claims RC 5.0 D 4.5) Dec. 
7 to date with Braithwaite & Co., Engrs 
“dia), Ltd. as Apprentice Engr., and (since 
130) Asst. Engr 
TARLES ELONZO (Assoc. M.), Baltimore, 
ive 54) (Claims RCA 4.6 RCM 16.3) 
} to date with Baltimore and Ohio 


an, UF 


al 


R. Co., Bridge Dept. as Draftsman, Chf. 
Gridee Draftsman, and (since March 1923) 
Asst. Engr. of Bridges 
ron. Wuatram Goprrey (Assoc. M.), Johan- 
esburg, South Africa. (Age 45) (Claims RCA 
40 RCM 17.1) Jan. 1926 to date Prof. of Civ 
r Univ. of Witwatersrand, 


Eng 


rowpcins, WruttaM Fraser, New Orleans La. 
Age 46) (Claims RCM 19.8) Sept. 1916 to date 
with U. S. Army as Ist Lieut., Capt., Adjutant 
and Major of Engrs., and at present Lt.-Col, 
ros of _Engrs., acting as Asst. to Chf. of 
oply Sec., Post Executive Officer, Asst. to 
st. Engr., and (since Jume 1936) Dist. Engr. 





Tocker, HerRMAN FRANKLIN (Assoc. M.), 
Seattle. Wash. (Age 61) (Claims RC 13.2 D 
20.7) Jan. 1936 to May 1937 and July 1938 to 
iate Res. Engr. Inspector, PWA; Nov. 1912 to 
late (at intervals) Const. Structural Engr. on 

iitations, reports, bridge and structural 

studies, expert testimony, etc.; Nov. 

Dec. 1933 Design Engr., State Highway 

Seattle previously Associate Eng., 
Dept., Seattle 


Waker, Stanton (Assoc. M.), Washington, 
Age 4 Claims RCA 3.0 RCM 16.7) 


126 to date Director, Eng. and Research 

National Sand and Gravel Assoc.; also, 

130 Director of Eng., National Ready 
Mixed Concrete Assoc., and since 1936 Cons. 
ngr., National Industrial Sand Assoc. 


Warotaw, Josern Georce (Assoc. M.), Colum- 

1a, D.4 Age 37 Claims RCA 8.6 RCM 

7) Aug. 1934 to Jan. 1936 Engr., and Jan. 

8 to date Asst. Chf. Engr., Buzzards Roost 

iro-Elec. Development, Greenwood, S.C.; 

the interim Regional Engr. Inspector and 

1g kxamuner with South Carolina State 
rector of PWA 


AMS HARLES Wyatt (Assoc. M.), New 
rk City Age 46) (Claims RCA 4.8 RCM 
24) Jan 1938 to date Asst. Commr., Borough 


rks, Manhattan, New York City; May 1936 
jan. 1938 in private practice; previously 
y rban Eng. Co 


iINnTON Kemp., Jr., Washington, 

Age 42) (Claims RC 9.7 D 14.6) Aug. 
date Associate Structural Engr. and 
ictural Engr, U. S. Treasury Dept., Pro- 
ement lhv., Public Bldgs. Branch. 


[RuMAN Pappack (Assoc. M.), Cincin- 
t \ge 41) (Claims RCA 3.2 RCM 
pr to Aug. 1936 Structural Eagr., 
r * to date Cons. Structural Engr., 
nnat way Dept.; in the interim 
Fert nerete Constr. Co.; previously 
eden, Contr.; in private prac- 

numicipal projects. 


FOR ASSOCIATE MEMBER 


wee *8L (Junior), Oakland, Calif. 

Age 32 CA 3.7 RCM 0.0) 1937 B.S. 
Er of Calif.; Sept. 1937 to 

Party, City of Oakland 


No. 7 C 


ANDERSON, Epwarp CAREW (Junior), Oakland, 
Calif. (Age 31) (Claims RCA 2.7 RCM 0.0) 
March 1939 to date with Henry J. Kaiser Co., 
estimating and preliminary design on gravel 
and cement-manufacturing plant; Jan. 1932 
to March 1939 with various companies on 
plans, design, estimating, etc., for reinforced 
concrete, steel fabrication for hoisting equip- 
ment, for construction of copper-concentrating 
plant, etc. 


Bonnett, CHARLES ALFRED (Junior), Salem, Ore. 
(Age 32) (Claims RCA 2.8 RCM 0.0) June 1933 
to date with Oregon State Highway Comm. as 
Stakeman, Chainman, Payroll Checker, Office 
Asst., Transitman, and (since Dec. 1937) 
Engr.’s Asst. 


BRADLEE, WARREN RicHarp Greenwich, Conn 
(Age 33) (Claims RCA 7.5 RCM 1.6) June 1928 
to Nov. 1931 and Jan. 1934 to date with Metcalf 
& Eddy as Inspector, Asst. Engr., Supt., and 
Res. Engr., since Dec. 1937 on construction of 
sewage-treatment plant and out-fall; in the 
interim Asst. Supt. and Engr., and later Supt 
with Lewis E. Moore, Engr., Boston Mass.; 
Supt. and Gen. Foreman with L. Luchini & 
Sons, Milford, Mass. 


Croom, THomas Green (Junior), Indianapolis, 
Ind. (Age 32) (Claims RCA 4.8 RCM 0.0) 
Sept. 1931 to Oct. 1932, Dec. 1933 to April 1935, 
Aug. 1936 to Oct. 1938 and at present with 
Indiana State Board of Health as Asst. Engr., 
Asst. State Director of Community Sanitation, 
ete., and (after Aug. 1936) Engr., Bureau of 
San. Eng. 


Curtis, Georce Lewts (Junior), New York Cit 
(Age 31) (Claims RCA 4.9 RCM 2.0) May 1935 
to date Engr., Sheffield Farms Co., Inc.; previ- 
ously Chainman, U. S. Coast and Geodetic 
Survey; Chf. of Party, CWA and ERA. 


CUSHMAN, ALLERTON RICHARDSON (Junior), Bos- 
ton, Mass. (Age 32) (Claims RCA 2.5 RCM 
0.0) Oct. 1937 to date Asst. Engr., Hydraulic 
Dept. New England Power Service Co.; previ- 
ously Jun. Engr. and Asst. Engr., Diversion 
Damages Dept., Metropolitan Dist. Water 
Supply Comm 


Furnt, LAwrence Lowe.t, Des Moines, Iowa. 
(Age 41) (Claims RCA 4.7 RCM 11.2) May 
1939 to date Managing Director, Prof. Div., 
lowa Eng. Society; previously with lowa State 
Highway Comm. as Pavement Inspector, 
Instrumentman, Inspector, and Div. Mainte- 
nance Engr. 


GALATIS ANTHONY CONSTANTINE, Athens, 
Greece. (Age 30) (Claims RCA 4.9 RCM 0.0) 
March 1938 to date Engr., Ministry of the Air, 
in control of projects for airports, buildings, 
shales, reinforced concrete design, steel struc- 
tures, etc; Jan. 1938 to date (spare time) 
Engr., Hellenic Hydro-electric Corporation, 
New York City, under representative in 
Athens; previously Engr., Ministry of Agricul- 
ture, Direction of Hydr. Works. 


Girvan, CHARLES VeRNON, Davis, Calif. (Age 
34) (Claims RC 7.0 D 3.0) Sept. 1926 to date 
with Univ. of California as Tech. Asst., Div. of 
Irrigation Investigations and Practice, Jun 
Irrigation Engr., Experiment Station, and 
(since July 1934) Asst. Irrigation Engr. also 
acting as Asst. Prof. 


HANSEN, RAtcpu, Little Rock, Ark. (Age 42) 
(Claims RC 5.1 D 5.8) May 1934 to date with 
U. S. Engr. Office as Inspector and Laboratory 
Asst., Soils Laboratory, Asst. Engr., and (since 
july 1937) Associate Engr. 


Hazen, Ricwarp (Junior), Dobbs Ferry, N.Y. 
(Age 27) (Claims RCA 2.0 RCM 0.0) July 1937 
to date Asst. Engr. with Malcolm Pirnie, Civ 
Engr.; Feb. to June 1939 also Associate in Civ. 
Eng., Columbia Univ.; previously Asst. Engr., 
Eng. Dept., West Virginia Pulp & Paper Co. 


HENDERSON, HAROLD Rarns (Junior), Marshall, 
Tex. (Age 32) (Claims RCA 2.9 RCM 4.3) 
Feb. 1935 to date County Engr., Harrison 
County, Tex.; previously Rodman, Concrete 
and Bridge Inspector, and Instrumentman act- 
ing as Project Engr., Texas State Highway 
Dept. 


Hopss, Merritt Hopkins, Washington, D.C 
(Age 44) (Claims RCA 7.2 RCM 6.4) April 1929 
to July 1930, May 1931 to Oct. 1933 and July 
1936 to date Cons. Engr. (private practice); in 
the interim successively Associate Civ. Engr., 
War Dept., Design Branch; Structural De- 
signer with E. C. Ruebsam, Cons. Engr.; Chf 
Eng. Draftsman, U. 5S. Naval Academy. 


Krevit, James Westey (Junior), Toledo, Ohio. 
(Age 32) (Claims RCA 1.6 RCM 1.2) July 1936 
to date Architectural Engr., Libbey Glass Co 
(Owens-Illinois Glass Co.); previously struc- 
tural Engr., H. P. Jones Co.; with Closure 
Service Co. (Owens-Illinois Glass Co.) Toledo, 
on field measurements and drafting for plant 
remodelling 


Levy, Tosras Epwin, Philadelphia, Pa. (Age 
39) (Claims RCA 4.5 RCM 6.0) 1937 to date 
Designing Engr. for Max A. Bernhardt and 
other Architects, on structural frames of steel 
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and reinforced buildings of various types; 
previously in private practice on structural 
steel design, sales, detail, and erection, 


LiInGLe, Ropert Tuomas, West Palm Beach, Fla. 
(Age 39) (Claims RCA 11.5 RCM 2.0) Sept. 
1925 to date with Lake Worth Drainage Dist 
as Transitman, Asst. Chf. Engr., Field Supt. 
and (since May 1939) Chf. Engr. 


McDonatp, Cuartes Casto (Junior), Albany, 
N.Y. (Age 31) (Claims RCA 4.2 RCM 0.0) 
March 1930 to March 1935 Jun. Hydr. Engr. 
and April 1935 to date Asst. Hydr. Engr., 
Water Resources Branch, U. S. Geological Sur- 
vey. 


MaAppen, Epwarp Prucu (Junior), New Orleans, 
La. (Age 32) (Claims RCA 5.2 RCM 0.0) 
March 1939 to date Structural Steel Detailer, 
Bethlehem (Pa.) Steel Co.; previously Struc- 
tural Steel Checker and Detailer, Petroleum 
Iron Works, Beaumont, Tex.; Constr. Engr., 
——e Lake Oil Co., Brazoria, Tex.; Chf. of 
arty, RA, Little Rock, Ark.; Surveyor, Gil- 
bert & Kelly, New Orleans, La 


MarR, GeorGe JOHNATHON (Junior), Berkeley, 
Calif. (Age 32) (Claims RCA 4.3 RCM 0.5) 
July 1938 to date Jun. Engr., East Bay Munici- 
pal Utility Dist.; previously Field Engr. (under 
Project Supt.), J. H. Pomeroy & Co., Inc ; 
Truck Trail Locator and Cost Engr., U. S 
Forest Service. 


Mason, MARTIN ALEXANDER (Junior), Washing- 
ton, D.C. (Age 32) (Claims RCA 6.7 RCM 
2.6) April 1925 to date with National Bureau of 
Standards as Under Scientific Aid, Jun. Mech. 
Engr., and Asst. Hydr. Engr.; Aug. 1937 to 
Nov. 1938 also Freeman Scholar in Hydraulics, 
Univ. of Grenoble, France. 


Morratt, Joun Gray (Junior), West Linn, Ore 
(Age 32) (Claims RCA 7.7 RCM 0.0) March 
1929 to date with Truscon Steel Co. as De- 
tailer, Estimator, Dist. Engr., and (since Feb. 
1937) Sales Engr., in charge of sales work in 
Washington, Idaho and western Montana. 


Monr, Wii.1aM Henry (Junior), Santa Monica, 
Calif. (Age 32) (Claims RCA 3.7 RCM 0.0) 
Sept. 1935 to March 1936 and July 1936 to date 
with California Div. of Highways as Res. In 
spector, Asst. Res. Engr., and (since Feb. 1938) 
Jun. Highway Engr.; in the interim Ist Lieut., 
Engr. Reserves, U. S. Army, Fort Belvoir, Va.; 
previously Jun. Bridge Engr., Asst. Concrete 
Technologist, and Concrete Technologist, San 
Francisco-Oakland Bay Bridge. 


Moore, Bernarp ALLEN (Junior), Chicago, Il. 
(Age 32) (Claims RCA 4.0 RCM 0.0) June 
1935 to date Bridge Designer, Atchison, 
Topeka & Santa Fe Ry. Co.,; previously Re- 
search Asst., lowa Eng. Experiment Station; 
Structural Detailer, American Bridge Co. 


NETTLETON, FRANCIS JoserpH, Topeka, Kans 
(Age 44) (Claims RC 16.3 D 2.3) Jan. 1926 to 
date with Highway Planning Dept., Kansas 
State Highway Comm. as Res. Engr., Div. 
Survey Chf., etc., and (since June 1938) Asst 
State Mer. 


NunN, Epwarp Hamit_ton, Catonsville, Md. 
(Age 44) (Claims RCA 9.8 RCM 0.0) May 1920 
to date with Maryland State Roads Comm. as 
Inspector on highway and bridge construction, 
Dist. Engr., and (since Aug. 1935) Constr. 
Engr. in responsible charge of highway and 
bridge construction over entire state. 


Opom, James Jutius, Birmingham, Ala. (Age 34) 
(Claims RCA 4.0 RCM 0.0) June 1927 to date 
with Alabama State Highway Dept. as Level- 
man, Instrumentman, Div. Chf. Draftsman, 
Jun. Res. Engr., Res. Engr., and (since March 
1939) Div. Materials Engr., 2d Div. 


Ortiz, Jose Putipo, Pasadena, Calif. (Age 32) 
(Claims RC 1.9) 1937 and 1939 to date graduate 
student; 1935 to 1936 and 1938 Asst. Engr. on 
investigation and study of irrigation projects, 
and Engr. on construction of dry docks for 
Mexican Navy; 1936 Mexican Delegate to 3d 
World Power Conference and 2d Congress on 
large dams, Washington 


Pietz, Westey CHARLES, Pittsburgh, Pa. (Age 
34) (Claims RC 10.9 D 2.4) April 1927 to 
date with Raymond Concrete Pile Co. as 
Asst. Supt., Supt., Asst. to Office Mgr. of 
Constr., Asst., Asst. to Dist Mgrs., Chicago 
and Pittsburgh Offices, and (since March 1937) 
Dist. Megr., Pittsburgh Office, handling tri- 
state area 


Scott, Sras Sreevte (Junior), Eupora, Miss. 
(Age 32) (Claims RCA 1.3 RCM 0.0) Nov 
1934 to date with Mississippi State Highway 
Dept., in drafting room, Squad Leader, in 
charge of field location party and on Natchez 
Trace survey; and right-of-way. 


Surnick, Georce Sypney, Brooklyn, N.Y. (Age 
32) (Claims RC 6.7 D 1.5) Sept. 1936 to date 
Topographical Draftsman, New York City 
Tunnel Authority; previously Structural 
Draftsman, Madigan-Hyland, Cons. Engrs.; 
Asst. Engr., Dept. of Parks, New York City; 
Field and Office Engr., Chas. E. Shinick, Co., 
Inc 
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W 
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IMPSON, CHARLES FRANCIS, Tampa, Fla A ge 
4 Claims RC 19.5) Jume 1937 to date Sales 
Florida Portland Cement Co pre 
viously Gen. Mgr., Gerald Smith Constr. Co 

Road Contr Memphis Tenn.: Laborer 
Field Engr., Dist Engr., and Asst. to Regional 
Mer., Portland Cement Association, Chicago 


Peoria I Age 31) 
June 1937 to date 


Engr 


ITZLER Joun Bocer 
Claims RCA 4.8 RCM 0.0 
Prin. Asst. Engr., Eng. Dept., Peoria Dept. of 
Public Work administrating Eng Div 
previously Highway Engr., Highway and Rail 
way Products Div Wheeling (W.Va.) Cor 
rugating Co.: with Illinois Div. of Highways as 
Jun. Testing Engr., and Asst. Dist. Engr. of 
Materials 


Akron, Ohio (Age 
1935 to date Engr 
Works, on work 

1932 to 1935 


FRANCIS WILLIAM 
70 D438 


rAPFORD 
44) (Claims R¢ 
in-Chg., Ohio Dept. of Public 
for Nimisila Reservoir Project 
Engr. in private practice 


WADE Junior 
Age 32 Claims RCA 3.3 
1928 to March 1930 and May 1936 to date with 
Bridge & Iron Co., on general work 
1936) planning and supervising 
shop assembly of steel-plate 

Jan to May 1936 Asst 
Decatur County, Iowa; March 
1935 Re Work Relief Engr 


Chicago, Il 
RCM 0.0) July 


Chicago 
and (since May 
fabrication and 
tructures etc 
County Engr 
1934 to Oct 
ERA 


lowa 


suy Morris, Je., Birmingham, Ala 

Age 29) (Claims RC 7.9 D 2.0) Nov. 1938 to 
date Director, Bureau of San. Eng., Jefferson 
County Health Dept previously Associate 


an. Engr., TVA 


Francis (Junior Leonia, N.J Age 
RCA 8.2 RCM 0.0) Dec. 1936 to 
Steel and Concrete Designer 
Elec Corporation 
New York City previously Engr 
with ¢ I Halback, Brooklyn, N.Y Jun 
Engr. U. S. Engr. Dept., Elmira, N.Y., and 
Denison, Tex.; Party Chf. and Topographer 
Park Dept., New York City 


HOMAS 
33 Claims 
date Structural 
American Gas & Service 
Erection 


Writtams (Junior), Vicksburg 
Claims RCA 1.2 RCM 4.2 
1933 Military Asst. to Direc 
date Director, | » 


HOMPSON, PAU! 
Miss Age 32 
June 1932 to Sept 
tor, and Feb. 1937 to 
Waterways Experiment Station; Sept. 1933 
to Oct. 1935 Mil. Asst. to Dist. Engr., Omaha 
Engr. Dist Oct. 1935 to Feb. 1937 Freeman 


<holar of Am. Soc. C.E 


Irescn, Silver Spring, Md 
RCA 22.0 RCM 0.0) July 
1938 to date with Procurement Div., U. 5S 
Treasury Dept., Washington D.¢ pre- 
with Gibbs & Hill, Edison Co., and on 
S. Navy 


rr, PAUL 


RONZ 
Age 54 Claims 


viously 


WPA work for I 


Ohio (Age 39 
1938 to date 
Health Dist 
cooperating 
Asst 
Engr 


AGONER Witw1aM Ray, Akron 
Claims RCA 7.9 RCM 0.0) Dec 
San. Engr Summit County Gen 
acting as Consultant and Advisor 
with State Dept. of Health; previously 
Engr., Div. of Sewerage, Akron; Asst 
Ohio State Dept. of Highways 
Sacramento, Calif 


28 RCM 0.0) Dec 
Dept. of Public 


EIR LEANDER MILTON 

Age 3] Claims RCA 
1928 to date with California 
Works. until Feb. 1939 with Div. of Highways as 
Jun. Eng. Draftsman, Asst. Civ. Eng. Drafts 
man, Senior Eng. Office Aid and Jun. Highway 
Engr., and since April 1939 with Div. of Water 
Resources a Aid 


senior Eng 


Ritcnie, New York City 
RCA2.6 RCM 12.0) Oct. 1933 
Corporation as 
and (since 


ROBERT 
Claims 
Frederick Snare 
Ener., Field Engr 


IGLER 
Age 28 
to date with 
Asst. Engr., Res 
Sept. 1938) Engr 


FOR JUNIOR 
Tex Age 24 1939 
& Mech. Coll. of Tex 


rnomas, Chicago, Ill Age 25 

in Civ Eng lowa State Coll 

nt Technician, Portland Cement Associ 
Cement Laboratory 


Albany 


Civ. Eng Agri 


OBERT 


Cleveland, Ohio 


of Ky 


Houston, Tex Ave 
Agri. & Mech. Coll 


LIAM BRADFORI 


WB in CI Univ 


EMMETT 


Arch. Eng 


Station Tex 


Agri. & Mech 


Mich Age 
Mich 


Detroit 


nd Min. Eng 


NpER, Pen 
Univ. of Fla 
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Kansas City, Mo 
Eng., Univ. of Mo 


Tex. (Age 23 
Tech. Coll 


Biorcxy, Donatp EuGENE, 
Age 20) 1939 B.S. in Civ 


Lubbock, 
Eng., Tex 


HERBERT 
in Arch 


BRASHER, 
1939 B.S 
San Francisco, Calif. 
of Santa Clara 
(Age 21) 
Tech 


East Cleveland, Ohio 
Eng., Case School of 


Breen, JAMes Joserpn, Jr., 

Age 22) 1939 B.C.E., Univ 
Chicago, Ill 
Armour Inst 


Buorecsxi, Josern Pavut, 
1939 B.S. in Civ. Eng., 

CaRLson, CaRL AUGUST 
Age 23) 1939 B.S. in Civ 
Applied Sci 

Age 21) 

Tech 


“ARLSON, Ernest Cart, Chicago, Ill 
1939 B.S. in Civ. Eng., Armour Inst 


“HAMBERLAIN, GLENN Joun, Atascadero, Calif 
Age 29) (Claims RC 1.8 D 1.3) Oct. 1933 to 
date with California Div. of Highways as Jun 
Laboratory Aid, Materials and Research Dept., 
and (since April 1936) Jun. Bridge Engr., 
Bridge Dept 
West Branch, Mich. (Age 
Eng., Mich. Coll. of Min 


Hiram, 
in Civ 


HASE, Paut 
23) 1939 B.S 
& Tech. 

Tex 
Tech. 


Lubbock, 
Eng., Tex 


LAFAYETTE, 
B.S. in Civ. 


WILLIAM 
1939 


“OBB, 
(Age 21) 
Coll 

(Age 25) 1939 

Tech 


Chicago, Ill 
Armour Inst 


THOMAS, 
Eng., 


“OLLIER 
B.S. in Civ 
Fargo, N.Dak 


omrRiz, RusseELL MALCOLM, 
Dak. State Agri. 


(Age 23) 1939 B.S. in C.E., N 
Coll 


Painesville, Ohio 


OWLES, CHARLES Moopgey 
, Case School of 


(Age 23) 1939 B.S. in Civ. Eng 
Applied Sci 
Albuquerque, N. 


Durwoop BuRTRU™M, 
Eng., Univ. of 


Age 29) 1939 B.S. in Civ 


Drxon, 
Mex 
N.Mex 


Newhebron, Miss 
Eng., Miss. State 


Wiitram LAVALLE 
1939 B.S. in Civ 


DONALD, 
(Age 27) 
Coll 

Ece.norr, Ropert Metvitte, Newton High 
lands, Mass. (Age 23) 1938 A.B., Dartmouth 
Coll. 1939 C.E., Thayer School of Civ. Eng 


Eustis, Josern Bres, Vicksburg, Miss. (Age 26) 
(Claims RC 1.0 D 1.0) June 1934 to date with 
U. S. Waterways Experiment Station succes- 
sively as Laborer, Laboratory Technician, 
Project Engr. and Asst. to Head of Soil Me- 
chanics Laboratory 


Louis, Mo 


Wiit1am Tuomas, Jr., St 
Washington 


1939 B.S. in Civ. Eng., 


FLYNN, 
Age 22 
Univ 

Fla 1939 


Miami Age 23) 


of Fla 


Davip, Footscray W 11, 
Australia (Age 21) 1937 B.C.E., 
Melbourne; March 1939 to date 
River Gauging Sec., Rivers and 
Reclamation Div., State Rivers and Water 
Supply Comm.; March 1938 to March 1939 
Senior Demonstrator in Civ. Eng., Univ. of 
Melbourne 


Gomez, MANUEL, 
B.S.C.E., Univ 


Green, KENNETH 
Victoria, 
Univ. of 
Asst. Engr., 


Green, Litoyvp FRANK, Lakewood, Ohio (Age 21) 
1939 B.S. in Civ. Eng., Case School of Applied 
cl 

New Orleans, La 

Univ 


DONATO ENRIQUE 
25) 1939 B.C.E., Tulane 


GUIZA 
Age 


NAGLE New Orleans, La 
Tulane Univ 


HABANS, ROBERT 
Age 22) 1939 B.C.E 


City 
Miss 


Yazoo 
Eng., 


BUCHANAN, JrR., 


HARRELI Guy , 
1939 B.S. in Civ 


Miss. (Age 20) 
State Coll 


Ortro Lert, Chaffee, Mo. (Age 28) 
1932 B.S.C.E Univ. of Ark. 1938 B.S. in 
Agri. Eng., lowa State Coll.; Nov. 1932 to 
date (intermittently) with Arkansas State 
Highway Comm., Little Rock, Ark 


Concord, N.H. (Age 21) 
1939 C.E., Thayer 


HeMPHILI 


MINorT, 
Dartmouth Coll 
Eng 


Hirst, JOHN 
1938 A.B 
School of Civ 


Boston, Mass 


Hitrencock CHARLES YOUNG, JR., 
Coll. 1939 


Age 22) 1938 A.B., Dartmouth 
C.E., Thayer School of Civ. Eng 


Hopkins, Matruew Henry, Atlanta, Ga 
26) (Claims D 3.5) 1934 B.S. in C.E., 
School of Tech March 1935 to date with 
W. C. Caye & Co. as Draftsman and later in 
charge of fabricating reinforcing steel bars 
, of reinforced structures, etc 


Hupp ieston, Paut McK rsson, 
Age 24) 1939 B.S.C.E., Univ 


desi 
Sanford Fla 
of Fla 


Cleveland, Ohio (Age 23 
Case School of Applied 


ALLEN 
Eng 


TACKSON, BuRtT 
1939 B.S. in Civ 
N.Mex Age 
of N.Mex 
Ark 
State 


Alburquerque 
Eng., Univ 


JACOBSON JOHN 
2 1939 B in Elec 
Helena 
Miss 


James CuRTIS JR., 
1939 B.S. in Civ. Eng 


JerrRIES 
Age 22 


Coll 


JOHNSON, ERNEST MARLIN, 
(Age 24) 
Agri. Coll. 


Buttzyj 
1939 B.S. in CB, N 


Jones, Atten, III, Knoxville 
1938 B.S. in Civ. Eng., The Cita: 
Teaching Fellow, Univ. of Tenne« 
Instructor in elementary sur, 
and field). 


Ke__ter, SAMUEL HARRIS, Glo dale 
(Age 23) 1938 B.S., Calif. Inst. Tech” “lt 


Keviey, Howarp Lesuie, Agency 
1939 B.S. in Civ. Eng., Univ. of _ (Ag % 


Kent, Roscor Jack, New York Cj 
July 1937 to date with City of New Oe ve 
summer scholarship, and since Soot. na 
Topographical Draftsman, Dept. of Sanitation sa 
and Dept. of Borough Works, Manhattag 


Kitcore, CLARENCE Boyp, Gor Creek 
(Age 20) 1939 B.S. in Civ Eng. Rice Inst bes. 
Kino, Epwarp, Reno, Nev. (Age 92) 
Univ. of Nev. se 28) 1809 BS, 
Kr1rz, BENJAMIN, Chicago, Ill. ( 
B.S. in Civ. Eng., Armour Inst. T 


Kocn, Atva Ernst, New Braunfels, T 
(Age 21) 1939 B.S. in Civ. Eng. Ae Awe 
Coll. of Tex. ne Age, & Mat, 


ge 21) } 
ech. ad 


KovaL, ALBERT StTerHen, Birmin 
(Age 25) (Claims RC 1.0) 19387 BS aro =~ 
Ga. School Tech.; Aug. 1937 to April 1938 with 
Ingalls Iron Works Co., Inc, Eng Dept. 
May 1938 to date Res. Engr., Steel Cons. 
Co., Mississippi River Bridge contract Baton 
Rouge, La. ‘ 
ARSON, HAROLD ARTHUR, 
24) 1939 B.S. in C.E., 
Coll. 


Fargo, N.Dak. 
N. Dak. State ie 


AUGHLIN, Epwarp Gatt, Jr. Vazoo City. Mi 
Age 23) 1939 B.S. in Civ. Eng. Min’ gen 
Coll. 


EBSEMAN, WILLIAM JosepPH, Jr., Green Cove 
Springs, Fla. (Age 22) 1939 B.S.C_E., Univ. of 
Fla 


IEBERMAN, JOSEPH ABRAHAM, Baltimore, Md 
(Age 20) 1938 B. of Eng., The Johns Hopkins 
Univ. 

LITTLEFIELD, JosePH Norp, Elko, Nev. (Age 23) 
1939 B.S. in C.E., Univ. of Nev.; at present 
with County Surveyor, Elko County. 


LIVINGSTON, JOHN HAtt, Rolla, Mo. (Age 26) 
1939 B.S. in Civ. Eng., Mo. School of Mines & 
Met. 


LyNAM, THOMAS WILLIAM, Wilmington, De. 
(Age 23) 1939 B.S., Univ. of Del 

McCatt, Ropert Georce, Charleston, W.Va 
(Age 25) (Claims RC 3.0 D 0.3) March 1938 
to date Asst. San. Engr., State Health Dept; 
March 1936—March 1938 San. Engr., Brooke 
County Health Dept.; previously Chainmas 
and Draftsman, West Virginia State Road 
Comm. 


McCuttoucs, Lane Atien, Columbia, Mo. 
(Age 27) 1939 B.S. in Civ. Eng., Univ. of Mo. 


Gulfport, Miss 


MILTON, . 
Eng., Miss. State 


in Civ 


DaviIp 
1939 B.S 


McINTosH 
Age 21) 
Coll 
McRoy, 
Age 24) 
Coll 


Meridian, Miss 


JAMES, 
Eng., Miss. State 


in Civ 


WALLACE 
1939 B.S 


MANSON, JoHN Farnsworts, New Orleans, La. 
Age 20) 1939 B.C.E., Tulane Univ. 


Mansur, CHARLES ISsaArAH, Richmond, Mo. 
(Age 20) 1939 B.S. in Civ. Eng., Univ. of Mo. 


Mason, Ropert Witaur, Western Springs, Mi. 
Age 22) 1939 B.S., Mich. Coll. of Mis. & 
Tech 


Mast, Eart Leroy, East Liverpool, Ohio. (Age 
24) A.B., Wittenberg Coll. 1939 B.S, in Gv. 
Eng., Case School of Applied Sei 

New Orleans, La 


Mooney, Joserpm RICHARD - 
y and 1939 B.C.E., 


(Age 22) 1938 B.E. in M.E 
Tulane Univ. 
Chicago, Ill (Age 


WILLIAM, 
Armour Inst. Tech 


Eng 


NEUBAUER, FRED 
21) 1939 B.S. in Civ 

Notes, Joun Roy, College Station rex (age 30 
1939 BS. in Civ. Eng., Agri. & Mech. © 
Tex 

NoORAGON, JAMES SWISHER, Buffalo N.Y. ie 

21) 1939 B.S. in Civ. Eng., -ase Sch 

Applied Sci 

Dorchester, Mass 


SLLIS : 
: 1939 CE 


Dartmouth 
Eng 


Norcross, WILLIAM 

Age 23) 1938 A B 

Thayer School of Civ 

‘ N.Y 

OLMSTEAD, WILLIAM WaALDEMAR,! poet 1999 
Age 22) 1938 A.B Dartmou CoH., 

C.E., Thayer School of Civ. © 

*) 1999 

Chicago, | - 


Ermer H 
Armour I 


in Civ. Eng 


OLSON, 
B.S 











